


“Kayla PF Val l= melo) Mint-M ilo Melemalli daid(eare] melelelant- mete) Mim) (OM Mr Manlic- lei (-1 food. de 





—Dr. Joseph Mercola, 








14easi(e (soley Vnalclalerskcmrsh’(@) aiccmalcis) luamelere 


Kaayla T. Daniel, PhD, CCN: 


Taiacorel¥(oid(oyamepvacy-li\Vaet-1|(e)areclelealelmelmnelelaelialemicle/ie.e) acy 











South San Francisco Library 


S.S.F. Public Library 3 9048 06649547 8 


West Orange 
840 West Orange Ave. 
South San Francisco, CA 9408C SSF 


DISCARD 


S.S.F. Public Library 
West Orange 
840 West Orange Ave. 
South San Francisco, CA 94080 


MAY 2006 


Digitized by the Internet Archive 
in 2017 with funding from 
Kahle/Austin Foundation 


https://archive.org/details/wholesoystoryOOkaay 


ADVANCE PRAISE FOR JHE WHOLE SOY STORY 


Anyone in America who is interested in safe, healthy nutrition 
must come to terms with Dr. Kaayla T. Daniel’s The Whole Soy 
Story. This book is a gauntlet thrown at the feet of the soy industry, 
whose reputation often seems based as much on self-promotion 
as science. Well-written, authoritative and accessible to the 
layperson, this is science writing at its best. 


Larry Dossey, MD 


Author of Healing Beyond the Boda, 
Reinventing Medicine and Healing Words 


This is the most important nutritional book of the decade. Every 
concerned American should read this brilliant and entertaining 
expose. It goes a long way toward explaining some of the 
psychosocial perturbations that have alarmed and puzzled us. 


William Campbell Douglass, I], MD 


Author of The Milk Book 
and editor of Rea/ Health Breakthroughs 


After being a vegetarian for nine years and eating a lot of soy, | 
went back to eating meat on the insistence of my doctor. | had 
become hypothyroid and | soon learned why. Once | started 
taking a thyroid supplement, | found the pills would become 
deactivated if | ate a soy protein bar at the same time. Soy is 
hardly a health food, and in the highly processed form used in 
most products, it’s hardly natural, either. Bravo to Kaayla for 
digging up the whole story on soy and telling the truth. 
Debra Lynn Dadd 


Author of Home Safe Home 
and ringmaster of greenring.biz 


Kaayla Daniel exposes soy for what it is, a substance that, when 
processed, packaged and marketed by unscrupulous 
companies—not to mention overconsumed by the public— 
becomes a hormone-disrupting drug capable of causing a host 
of health problems, including thyroid conditions. In The Whole 
Soy Story, Kaayla Daniel dismantles the marketing mythology 
that sells soy as a health food, replacing it with the fascinating, 
well-researched and fully referenced truth about soy’s very real 
health dangers. 


Mary J. Shomon 


Thyroid patient advocate, author of the bestselling 

Living Well With Hypothyroidism: What Your Doctor Doesn't 
Tell You... That You Need to Know, 

and founder of the thyroid-Info website www.thyroid-info.com 


Dr. Kaayla Daniel brings bedazzled consumers to their senses 
with her dispassionate history and straightforward analysis of 
the science behind soy. She tells the whole soy story, the story 
that the public needs to hear, the story that will burst the soy 
bubble and turn modern seekers of good health towards real 
food again, foods that soy has attempted to usurp. She also brings 
US a message of great urgency: the estrogenic compounds in 
soy are natural antifertility agents. Soy thus represents a threat 
not only to our health, but to that of future generations. 


From the Introduction by Sally Fallon, 


President, The Weston A. Price Foundation and 
author of Nourishing Tracitions and Eat Fat Lose Fat 


Dr. Kaayla T. Daniel has provided the reader with a thoroughly 
comprehensive review and evaluation of the soy story. This is a 
“must read,” not only for intelligent and concerned consumers, 
but especially for their children and grandchildren. 

Mary G. Enig, PhD, FACN, CNS 


Author of Know Your Fats: The Complete Primer for 
Understanding the Nutrition of Fats, Oils, and Cholesterol! 
and Eat Fat, Lose Fat 


This is a book for anybody with an enquiring mind. It not only 
challenges commercially motivated lies, propaganda and 
platitudes about soy with pertinent facts, but it sweeps you along 
on a voyage of life-altering discovery. It reads like a detective 
story, but is one where you get to be the jury and judge. 


Valerie James 
Founder, Soy Online Service, www.soyonlineservice.co.nz 


This book will open your eyes to the whole spectrum—and 
specter—of soy. Packed with powerful information that has 
seldom been mentioned outside of medical publications, this is a 
book you won’t want to miss. 


Howard Peiper, ND 


Author of The ADD and ADHD Diet, 
The Secrets of Staying Young and Low Carb and Beyond 


There is a disturbing number of safety issues surrounding soy 
that have yet to be resolved. Dr. Kaayla Daniel begins an important 
dialogue. 

Barbara Dossey, PhD, RN, HNC, FAAN 


Director, Holistic Nursing Consultants, Santa Fe, NM, 

and author of Florence Nightingale: Mystic, Visionary, Healer 
and Holistic Nursing: A Handbook for Practice and 

Rituals of Healing 


At last, a book that links soy to the epidemic of ADD/ADHD and 
other learning disabilities. Dr. Kaayla Daniel presents convincing 
evidence that soy phytoestrogens can adversely affect the brains 
of people of all ages and that infants on soy formula are also 
vulnerable to toxic levels of manganese. This is “must reading” 
for parents, educators and health professionals. 


Samuel A. Berne, OD, FCOVD 
Author of Without Ritalin: A Natural Approach to ADD 


The Whole Soy Story is one of those books that comes along 
once in a generation to explode a widely held nutrition myth. 
When | worked with nutrition pioneer Dr. Hazel Parcells, | learned 
that soy was deeply suspect. Through meticulous research, Dr. 
Kaayla T. Daniel unmasks soy for the problematic substance it is. 
She writes in a familiar, nontechnical style but every statement is 
backed up with impressive support from solid nutrition studies. 
This is an important addition to the literature of nutrition. Knowing 
the facts about soy—"the whole story”—will impact your health 


enormously. Joseph Dispenza 


Author of Live Better Longer: The Parcells 
Center Seven-Step Plan for Health 
and Longevity 


Dr. Daniel's book contains everything you ever wanted to know 
about soy and much, much more and will make you wonder just 
why our nation, our bodies and our children are not being properly 
protected. Soy is just one more example of risks to the public 
that far outweigh the greedy benefits derived by big business 
and politicians. It is another serious wake-up call. 


Doris J. Rapp, MD 


Author of Our Toxic World, A Wake Up Call: 
How Chemicals Damage Our Bodies, Brains, 
Behavior and Sex. www.drrapp.com 


The Whole Soy Story is a devastating and authoritative indict- 
ment of the safety of soy foods and a “must read” for consumers 
who are under the misconception that soy foods promote health. 
Convincingly argued and extensively supported by the medical 
and scientific literature, it exposes the misleading propaganda 
of the soy industry in promoting the supposed benefits of this 
inferior food. 
Kilmer McCully, MD 


Author of The Homocysteine Revolution 
and The Heart Revolution 


Since | began teaching Fertility Awareness (a natural method for 
preventing or achieving pregnancy), |l’'ve noticed numerous 
menstrual irregularities among my students including anovulation, 
thyroid problems and progesterone deficiency. These women 
are in their teens, twenties and thirties; many of them have eaten 
low-fat diets that contain soy products since they were 
children. And many of them have found that eliminating soy from 
their diet strengthens their gynecological health. The Whole Soy 
Story explains the hazardous link between soy products and 
menstrual health. For anyone who cares about their own fertility 
and that of their children, | highly recommend Kaayla Daniel’s 
brilliant, essential book. 


Katie Singer 
Author of The Garden of Fertility: 
A Guide to Charting Your Fertility Signals to Prevent 
or Achieve Pregnancy - Naturally - and to Gauge 
Reproductive Health 


A powerful and frightening look into the dangers of soy, 
this superbly researched and thoroughly footnoted book by 
Kaayla Daniel carefully peels away the pseudo-science that 
shrouds the soy industry and reveals the truth behind its drive to 
create a soy nation. Daniel predicts that the medical community 
will see an even greater increase in such health anomalies as 
precocious puberty; infertility in both men and women, learning 
disorders, heavy metal toxicities and hormonal disruption in the 
new generation of children raised on soy infant formula. A great 
deal of damage has already been done by the soy industry tout- 
ing their product as a universal panacea. This book is an impera- 
tive read for all people, and especially those intending to have 
children. 


T.S. Wiley 
Author of Sex, Lies and Menopause: The Shocking Truth 
about Hormone Replacement Therapy 


This is a well-written book, richly referenced with data showing 
the problems with soy formula from growth to thyroid disease. 
In this country, more than 25 percent of formula-fed infants are 
given soy. It is not possible that so many infants are allergic to 
cow’s milk formula. Rather, the use of soy formula Is the direct 
result of clever marketing campaigns. It is tragic that as soon as 
the infant food industry produces a new product for so-called 
sick infants, it Immediately mass-produces the product and uses 
doctors to get their product widely used. Soy formula should 
only be available on prescription. | hope this book will reach 
mothers so they can make informed decisions and not follow 
the profit-motivated recommendations of drug company 
salespersons to doctors. 


Naomi Baumslag, MD, MPH 


Author of Mi/k, Money and Madness, 
Mother and Child Health and Passport to Life 


Our bodies are simply not designed or adapted to safely use 
and metabolize more than very small quantities of any food, 
including soy, which is not part of the original human diet. In The 
Whole Soy Story, Kaayla Daniel ably explains the science showing 
that for the best long-term health, we should consume soy and 
soy products sparingly, if at all. 


Jonathan V. Wright, MD 
Medical Director, The Tahoma Clinic, Renton, WA 


Women should be more afraid of the marketing of soy products 
than of using low-dose bio-identical hormones. Kaayla Daniel does 
a thorough job in presenting the risk factors associated with high- 
dose supplements and soy food products. No woman should 
take this book lightly, especially if she is interested in maintaining 
her health. 


Larrian Gillespie, MD 


Author of The Menopause Diet, 
The Goddess Diet and The Gladiator Diet 
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IN ROW ICON 


oy is the phenomenon of the times, the “healthy alterna- 
tive” to meat, the “non-allergenic” dairy, the “low-cost” 
protein that will feed the millions, the infant formula that 
is “better than breastmilk,” the “wonder food” for the New Age. 
That is what the professors, the commentators, the government of- 
ficials, the media and, above all, the advertisers have been telling us. 
This message has fueled the growth of what has become one of the 
world’s largest industries—soybean production and processing. 
Early soy food promotion in America aimed at two specific mar- 
kets—vegetarians and the poor—soy milk and soy cereals for Sev- 
enth Day Adventists, Bac-O-Bits and meat extenders for the budget 
conscious. But there was a lot of soy to sell and these markets were 
limited. There was so much to sell because the market for processed 
foods had experienced explosive growth since the 1950s—and most 
processed foods contain soy oil. The industry found itself saddled 
with a waste problem, the leftover sludge from soy-oil manufacture 
which it could either dump or promote. The exigencies of corporate 
life naturally chose profit-seeking over disposal and that meant ex- 
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panding the market, finding more ways to use soy ingredients in 
processing and convincing more people to pay money for soy-based 
imitation foods. 

“The quickest way to gain product acceptability in the less af- 
fluent society,” said a soy-industry spokesperson back in 1975, “... 
is to have the product consumed on its own merit in a more affluent 
society.” Thus began the campaign to sell soy products to the up- 
scale consumer, not as a cheap poverty food, but as a miracle sub- 
stance that would prevent heart disease and cancer, whisk away hot 
flashes, build strong bones and keep us forever young. Soy funds for 
research enlisted the voices of university professors who haplessly 
demonized the competition—meat, milk, cheese, butter and eggs. 

Garnering the attention of the health conscious-consumer was 
an important part of the strategy. Glossy magazines like Vegetarian 
Times, Health and Self transferred the pro-soy message from health 
food stores infused with the odor of vitamins to upscale markets, 
and a raft of books by health professionals encouraged avoidance of 
meat and dairy as the answer to the rising rates of disease caused by 
imitation foods. 

The funds behind the push for soy are enormous—farmers pay 
a fee for every bushel of soybeans they sell and a portion of every 
dollar spent on Twinkies, TV dinners and the thousands of other 
processed foods that contain soy in one form or another, ultimately 
go towards the promotion of the most highly processed foods of all 
—imitation meat, milk, cream, cheese, yogurt, ice cream, candy bars 
and smoothies made from soy. Even the name of the late Robert 
Atkins, great defender of beef and butter, has been seconded to the 
cause. “Low-carb” versions of bread, pastry and pasta—the foods he 
warned against—are made with high-protein soy. 

The push for more soy has been relentless and global in its 
reach. Soy protein is now found in most supermarket breads. It is 
being used to transform the humble tortilla, Mexico’s corn-based 
staple food, into a protein-fortified “super-tortilla” that would “give 
a nutritional boost to the nearly 20 million Mexicans who live in 


Z 


introduction 


extreme poverty.” Meanwhile, Hindus in India can now buy syn- 
thetic dal and lentils made of extruded soy protein. Soybean milk 
processing plants are sprouting up in places like Kenya. Even China, 
where soy really is a poverty food and whose people want more meat, 
not tofu, has opted to build western-style soy factories, rather than 
put grazing animals on grasslands that cannot be used for growing 
crops. 

Soy meat extenders first showed up in school lunches, although 
federal law once limited the levels that could be used. The USDA’s 
NuMenu program now allows unlimited use of soy in student meals. 
With soy added to hamburgers, tacos and lasagna, dietitians can get 
the total fat content below 30 percent of calories, thereby conform- 
ing to government dictates. “With the soy-enhanced food items, 
students are receiving better servings of nutrients and less choles- 
terol and fat.” 

The need to create new markets for soy presented an irresist- 
ible challenge for Madison Avenue. Early advertisements for soy were 
primitive—a smiling farmer surrounded by musical notes and the 
words of a ditty for “crispy packs of nourishment”—Kellogg’s vari- 
ety pack, which included Corn Soya breakfast cereal; a cow’s head 
depicted with soybean pods in a Seventh Day Adventist magazine; a 
small drawing of pudding topped with “frozen pure soy cream” in a 
1947 Family Circle magazine. 

During the late 1990s, ads for new-generation soy foods fea- 
tured flower children riding bicycles and a not-amused mother who, 
according to the text, will feed her child soy foods in spite of what 
her elders have told her. 

A survey of March 2004 health magazines reveals five-and-one- 
half pages of ads for products containing soy in Alternative Medicine 
(two of which promote soy as a solution to the problems of meno- 
pause); five-and-one-half pages in Vegetarian Times; and five pages in 
Yoga Journal. The ads that keep today’s health-oriented publications 
afloat aim at mainstream, not alternative, culture: soy milk ads fea- 
ture faces of smiling children; high-protein bars create expressions 
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of ecstacy on upside-down models; and a hostess who serves choco- 
late-covered soy nuts is the toast of her party. 

Open a copy of Men’s Fitness and you will find pages and pages 
of full-color ads for soy-based candy bars and instant beverages pro- 
moted as a way to create the macho man with perfect abs. Sadly— 
ironically—most issues contain the requisite article advising these 
super-built Lotharios how to have great sex. Were Men’s Fitness to 
warn its readers about the fact that soy lowers testosterone levels in 
men, advertising revenues would dry up and the magazine would 
fold. 

Perhaps those publications devoted to startling exposés will re- 
veal the downside of soy? We can always hope. But Utrie Reader and 
Mother Jones often carry full-page ads for soy. Only Mothering maga- 
zine has published articles warning consumers about soy-based in- 
fant formula, despite full-page ads for soy. 

Of all modern industries, it is advertising that keeps its finger 
on the pulse of public consciousness; market surveys, demographic 
analyses, book sale trends, focus groups, consumer polls and univer- 
sity research help Madison Avenue gauge the dreams and prefer- 
ences of that sole arbiter of corporate profits—the American con- 
sumer. Has the industry discovered resistance to soy foods among 
professionals? Then soymilk is promoted as something smooth and 
delicious with the caption, “Don’t be so stubborn!” Does soy have a 
weak male demographic? Then huckster soy as a prevention for pros- 
tate cancer through Michael Milken, former junk bond financier. 
Do shopaholics deep down desire a richer life, a commitment to 
something honest and real? An ad for soy-based bars and meal re- 
placements angles the heads of two chic shoppers towards a “Supple- 
ment Facts” label: Serving Size: 1 Bar or Shake; Sense of achievement 
100%; Compromise 0%. And the lonely hearts? Christiane Northrup, 
M.D., a well-known physician-author, tells women how to bring ro- 
mance into their lives, and follows with paeans to the libido-reduc- 
ing soy snacks, smoothies and chips she sells. 

Do farmers need to feel good about growing soy? The Furrow, a 
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magazine published in twelve languages by the John Deere tractor 
company, provides the requisite praise: “Just imagine you could grow 
the perfect food. This food not only would provide affordable nutri- 
tion, but also would be delicious and easy to prepare in a variety of 
ways. It would be a healthful food, with no saturated fat. In fact, 
you would be growing a virtual fountain of youth on your back 
forty. This ideal food would help prevent, and perhaps reverse, some 
of the world’s most dreaded diseases. You could grow this miracle 
crop in a variety of soils and climates. Its cultivation would build up, 
not deplete, the land. . . this miracle food already exists. . . . It’s 
called soy.” 

Health claims, of course, must appear to have scientific back- 
ing. Scientists who serve as spokespersons for the soy industry are 
adept at simulating claims without substance. “Each year, research 
on the health effects of soy and soybean components seems to in- 
crease exponentially,” writes Dr. Mark Messina, organizer of five sym- 
posia on soy. “Furthermore, research is not just expanding in the 
primary areas under investigation, such as cancer, heart disease and 
osteoporosis; new findings suggest that soy has potential benefits 
that may be more extensive than previously thought.” And this re- 
search has been generously supported by the very companies that 
stand to benefit. 

Soy got one of its biggest boosts with a 1998 FDA ruling allow- 
ing a health claim for soy, based on research showing that soy pro- 
tein could lower cholesterol levels under certain conditions. Health 
claims on food packages are limited to heart disease, but assertions 
that soy prevents cancer quickly followed in promotional literature. 
“In addition to protecting the heart,” says a vitamin company bro- 
chure, “soy has demonstrated powerful anticancer benefits. . . the 
Japanese, who eat 30 times as much soy as North Americans, have a 
lower incidence of cancers of the breast, uterus and prostate.” Claims 
of this sort fail to mention that the Japanese, and Asians in general, 
have much higher rates of other types of cancer, particularly cancer 
of the esophagus, stomach, pancreas and liver. The logic that links 
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low rates of reproductive cancers to soy consumption requires attribu- 
tion of high rates of thyroid and digestive cancers to the same foods, 
particularly as soy causes these types of cancers in laboratory animals. 

Marketing costs money, especially when it needs to be bolstered 
with “research,” but there’s plenty of funds available. All soybean 
producers pay a mandatory assessment of one-half to one percent of 
the net market price of soybeans. The total—something like eighty 
million dollars annually—supports United Soybean’s program to 
“strengthen the position of soybeans in the market place and main- 
tain and expand domestic and foreign markets for uses for soybeans 
and soybean products.” State soybean councils from Maryland, Ne- 
braska, Delaware, Arkansas, Virginia, North Dakota, Illinois and 
Michigan provide another two and one-half million dollars yearly 
for “research.” Private companies like Archer Daniels Midland also 
contribute their share. ADM spent $4.7 million for advertising on 
“Meet the Press” and $4.3 million on “Face the Nation” during the 
course of a year. Public relations firms help convert research projects 
into newspaper articles and advertising copy; law firms lobby for 
favorable government regulations; IMF money funds soy processing 
plants in foreign countries; missionaries teach indigenous peoples 
how to raise soybeans and make soymilk; and free trade policies keep 
soybean abundance flowing to overseas destinations. 

Kaayla Daniel brings bedazzled consumers to their senses with 
her dispassionate history and straightforward analysis of the science 
behind soy. She tells the whole soy story, the story that the public 
needs to hear, the story that will burst the soy bubble and turn mod- 
ern seekers of good health towards real food again, foods that soy 
has attempted to usurp. She also brings us a message of great ur- 
gency: the estrogenic compounds in soy are natural antifertility 
agents. Soy thus represents a threat not only to our health, but to 
our future. 

Sally Fallon, President 
The Weston A. Price Foundation, October, 2004 
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SOY IN THE EAST 


he ancient Chinese valued the soybean as a national trea- 

sure and honored it with the name “the yellow jewel.”! 
Yes, the Chinese revered the soybean—but they did not 
eat it. 

The soybean is one of the “Five Sacred Grains,” along with rice, 
millet, barley and wheat.” This designation is odd in several respects. 
The soybean is a legume, not really a grain, and it was not originally 
used much for food. Soybeans did, however, distinguish themselves. 
Farmers grew soybean plants as “green manure”—as a cover crop 
plowed under to enrich the soil between plantings of food crops. 
Soy plants live symbiotically with Rhizobium, a strain of bacteria that 
forms nodules on the roots of plants in order to capture nitrogen 
from the air and fix it in the soil. The Chinese written characters for 
rice, barley, wheat and millet show the grains that are eaten. The 
one for soy shows the powerful nitrogen-fixing roots.*" 


TAMING THE BEAN 

Soy went from nitrogen fixer to fermented food no earlier than 
about 2500 years ago.*® Until then, the Chinese considered soybeans 
inedible. How the ancient Chinese knew that soybeans remain toxic 
after ordinary cooking remains a mystery. Anthropologists survey- 
ing 5O societies in Southeast Asia, Asia and the Pacific discovered 
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that soybeans were perceived as a suitable food for humans only 
after the discovery of processing methods that could largely deacti- 
vate an antinutrient found in soybeans known as the trypsin inhibi- 
tor.’ Although precise identification of trypsin inhibitors would have 
to wait until the mid-20th century, it is likely that the people in 
these societies concluded from personal experience that a food caus- 
ing so much digestive distress, bloating and gas should not be eaten. 
The discovery of fermentation allowed the Chinese to tame the soy- 
beans’ undesirable, rowdier elements and domesticate them into a 
well-mannered food. 

The ancient Chinese originally developed the technique for 
making chiang—a soupier version of the soybean paste best known 
by the Japanese name miso—to preserve protein-rich animal foods. 
Fish, shellfish, game and meat—often including blood, bones and 
guts—were salted and immersed in a mixture of salt and rice wine 
until the foods broke down into a chunky paste. Additional fermen- 
tation deepened the flavors and aromas. The process wasn’t used on 
soybeans and grains until sometime between the second century BC 
and fourth century AD.°” Soy sauce, originally the liquid poured off 
during the production of chiang, appeared around the same time, 
although it would not be widely produced for centuries.’° Natto, 
tempeh and other fermented whole soybean products entered the 
food supply much later, with natto appearing sometime around 1000 
AD and tempeh no earlier than the 1600s.'''* 

Thus, claims that soybeans have been a major part of the Asian 
diet for more than 3000 years—or from “time immemorial”—are 
simply not true. Historian William Shurtleff of the Soyfoods Center 
in Lafayette, California, explains that although various legends about 
soybeans and soyfoods exist in texts dating back to 2838 BC, “it is 
now generally considered that these are a fabrication some 2,600 
years later by Han Dynasty historians who, in the traditional Chi- 
nese way, wished to endow all things worthy of respect with ancient 
ancestry.”'? 

In Japan, mythology tells us that the goddess Oketsuhime 
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Mikoto gave birth to fermented soybeans for the benefit of future 
generations." History tells us that Buddhist priests followed up with 
the research and development. Miso probably arrived in Japan with 
the arrival of Chinese missionary priests sometime between 540 and 
552 AD,'* although soybean pickles and fermented sauces seem to 
have been invented independently in the northeastern provinces.'® 
Either way, the earliest forms of Japanese miso resembled Chinese 
chiang, a product that generally contained spices, oil and often meat. 
In time, the Japanese developed a simpler and subtler product that 
they honored with the new name of “miso,” which first appeared in 
dated 806 and 938 AD.'’ In the 12th century AD, samurai warriors 
took control of the country and popularized a national cuisine of 
simplicity and frugality, one in which grains starred as the center- 
piece of a meal, supported by miso soup, cooked vegetables and small 
amounts of fish, shellfish or tofu. It was not until this late date that 
a soy-and-grain-based miso began to play an important role in the 
Japanese diet.'®!? 


THE MEAT WITHOUT A BONE 

Tofu—which is a precipitated rather than a fermented prod- 
uct—came about the same time as miso. Legend has it that in 164 
BC, Lord Liu-An of Huai-nan, China—a renowned alchemist, medi- 
tator and ruler—discovered that a puree of cooked soybeans could 
be separated into solids and liquid using nigari, a form of magne- 
sium chloride found in seawater. The drained curds were formed 
into solid cakes, called tofu. Liu-An’s initial reason for turning soy- 
bean dross into tofu gold was his desire to add a low-cost protein to 
the vegetarian monastic diet.'??! Over time, the monks may have 
noticed that randy behavior declined when tofu consumption went 
up. The aptly named “meat without a bone” soon appeared regu- 
larly on monastery menus as an aid to spiritual development and 
sexual abstinence, a dietary strategy validated by recent studies show- 
ing that the plant-form of estrogens (called phytoestrogens) in soy 
can lower testosterone levels.** (See Chapters 28 and 29.) 
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Tofu became a staple in Buddhist monasteries and was invested 
with spiritual powers that only the truly enlightened are likely to 
fully comprehend. For example, Bodhidarma, a holy man who 
founded the Chinese Zen school, decided to test tofu’s understand- 
ing of the Buddha’s way by engaging it in “dharma combat.” (Dharma 
means the “ultimate law” or “right conduct.”) What exactly 
Bodhidarma meant or how he accomplished this testing is less than 
clear, though tofu’s sponge-like capacity to absorb nearly anything 
apparently carried the day. Tofu not only passed muster, but earned 


IS SOY A STAPLE? 


Proponents of soy foods often state that soy is a staple 
food in Asian countries. A staple is defined as a major part, 
element or feature, with the implication that a staple food 
contributes a large portion of calories to a diet. 

Actually, the people of China, Korea, Vietnam, Thailand, 
Indonesia, Mongolia and even Japan don't eat very much soy. 

Food in Chinese Culture, a collection of scholarly papers 
published in 1977, reports that soy foods accounted for only 
1.5 percent of calories in the Chinese diet, compared with 65 
percent of calories from pork. 

Nutrition during Pregnancy and Lactation, published by 
the California Department of Health in 1975 lists soyfoods as 
minor sources of protein in Japan and China. Major sources of 
protein listed were meat including organ meats, poultry, fish 
and eggs. 

Finally, the type of food Asians eat is very different from 
what is appearing on the American table. Think small amounts 
of old-fashioned products like miso and tempeh, not soy sau- 
sages, soy burgers, chicken-like soy patties, TVP chili, tofu 
cheesecake, packaged soymilk, or other of the ingenious new 
soy products that have infiltrated the American marketplace. 
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firm praise for its simplicity, honesty, straightforwardness and “lovely 
white robes.”?° 

Consumption of tofu soon spread throughout China, Korea 
and Southeast Asia. By 700 AD, it was accepted as a meat or fish 
replacement, at least when pork, seafood and other preferred sources 
were unaffordable or unavailable. Except in areas of famine, tofu 
was served as a condiment, consumed in small amounts usually in 
fish broth, not as a main course.*?”° 

Tofu probably came to Japan by way of Korea with Buddhist 
monks and missionaries around the eighth century AD.*° Entrepre- 
neurial priests and cooks in the cities of Kamakara and Kyoto teamed 
up to open tofu shops and restaurants within the walls of the temples 
and monasteries. Mushrooming demand led to tofu shops through- 
out the cities, then on to towns and remote rural areas. By the 14" 
century tofu had lost its aura of “white robed” exclusivity and be- 
came a regular food for workers and peasants who could afford little 
meat.?” 


TEMPEH NATION 

In Indonesia, tempeh is the soybean food of choice. With 41,000 
tempeh shops, including some in remote rural areas, tempeh ap- 
pears to be an ancient food. Yet the world’s earliest reference to 
tempeh manufacture occurs in the Serat Centini, a book published in 
1815 on the orders of Sunan Sugih, Crown Prince of Central Java. 
Soybeans probably came to Indonesia around 1000 AD with the ad- 
vent of regular trade with southern China. The Indonesians had 
made fermented coconut press for centuries and tempeh probably 
resulted from the application of this technique to soybeans. After 
1595, during the period of Dutch colonization, tempeh (along with 
other indigenous foods) became known as food for the poor, even 
though people of all classes continued to consume it. That percep- 
tion remained after independence. Indeed, Sukarno, President of the 
Indonesia Republic from 1945-1967, once admonished his fellow 
citizens, “Don’t be a tempeh nation.””* 
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Cooks in China, Japan, Korea, Indonesia and other East Asian 
countries all developed distinct soybean cuisines, but shared a reli- 
ance on fermentation, precipitation, or both. Except in monaster- 
ies, during famines and among the very poor, Asians consumed their 
products only in small amounts, as condiments or seasonings, and 
not as substitutes for animal foods like fish or pork. They rarely—if 
ever—baked or boiled soybeans, ground them into flour, or roasted 
them to make nut-like snacks.??%° In all likelihood, trial and error 
showed that such methods performed miserably compared to the 
time-honored traditional techniques, and consistently left diners 
with a stomach ache or worse. Because most Asians did not press or 
crush great quantities of soybeans to extract soy oil, they never faced 
the challenge of finding creative ways to use massive amounts of 
the leftover protein. The soy oil they did extract worked fine to light 
lamps, and the protein served as an excellent fertilizer.*! The excep- 
tion was the northern province of Manchuria, which had a thriving 
soy oil export business from the 1850s until the 1920s.°? After World 
War II, Americans occupied Japan and encouraged the Japanese to 
adopt western technology, food processing patterns and dietary cus- 
toms, instigating changes that would alter the ways that soybeans 
are processed, marketed and consumed. 
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SOY IN OKINAWA 


Even soy proponents now admit that the “average” 
consumption of soy foods in Asia is not great. So vegan 
John Robbins, author of Diet for a New America, May All 
Be Fed and The Food Revolution claims that what's im- 
portant is the level of soy consumption “in those parts of 
Asia which demonstrate the highest levels of human health.” 
Robbins asserts that that “there is no question about where 
that is. The elder population of Okinawa (a prefecture of 
Japan) have the best health and greatest longevity on the 
planet.’ 

Robbins claims that the reason the Okinawans enjoy 
such longevity is because they eat two servings of soy 
foods per day, with soy constituting 12 percent of their 
calories. He bases these figures on the Okinawa Centenar- 
ian Study, as reported in the best-selling books The 
Okinawa Program and The Okinawa Diet Plan by Bradley 
Willcox, D. Craig Willcox and Makoto Suzuki.*45 

How much soy Okinawans eat, however, is not at all 
clear in these books. The authors say that the Okinawans 


eat “60 to 120 grams per day of soy protein,” which means, 


according to the context, soy foods eaten as a whole food 
protein source. But the authors also include a table that 
lists total legume consumption Cincluding soy) in the 
amounts of about 75 grams per day for the years 1949 
and 1993. On yet another page, we learn that people eat 
an average of three ounces of soy products per day, mostly 
tofu and miso. And then we read that the Okinawans eat 
two servings of soy, but each serving is only one ounce. 
As for soy making up 12 percent of the Okinawan diet, 
Robbins pulled that figure from a pie chart in which the 12 
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percent piece represents flavonoid-rich foods, not soy alone. 
Will the correct figures please stand up? 

There are other credibility problems with the Okinawa 
Centenarian Study, at least as interpreted in the authors’ 
popular books. In 2001, Dr. Suzuki reported in the Asia Pa- 
cific Journal of Clinical Nutrition that “monounsaturates” were 
the principal fatty acids in the Okinawan diet.*® In the books, 
this was translated into a recommendation for canola oil, a 
genetically modified version of rapeseed oil developed in 
Canada that could not possibly have become a staple of 
anyone’s diet before the 1980s. According to gerontologist 
Kazuhiko Taira, the most common cooking fat used tradi- 
tionally in Okanawa is a very different monounsaturated fat— 
lard. Although often called a “saturated fat,” lard is 50 per- 
cent monounsaturated fat (including small amounts of the 
health-producing antimicrobial palmitoleic acid), 40 percent 
Saturated fat and 10 percent polyunsaturated. Taira also re- 
ports that healthy and vigorous Okinawans eat 100 grams 
each of pork and fish each day.*’ Thus, the diet of the long- 
lived Okinawans is actually very different from the kind of 
soy-rich vegan diet that Robbins recommends. 

Finally, the longevity of Okinawans has been attributed 
to many factors besides soy consumption. Indeed the three 


authors of the Okinawa Centenarian Study name caloric re- 


striction as “the key to eating the Okinawa way.” And al- 
though they share the good news that diet, not genes, is the 
key to longevity—meaning we too can live long and well if 
we follow their plans—Dr. Suzuki has reported elsewhere? 
that the genes of Okinawan centenarians actually do differ 
from those of normal individuals and are a factor in their 
Superior longevity. 





2 
Se Gees Vie or 


oy went west when traders, missionaries, botanists and other 
travelers brought soybeans back from China and Japan. Soy 





beans served as useful ballast on ships as well as culinary or 
horticultural curiosities. In 17th-century France, soy sauce became 
the “secret seasoning” used at court banquets; but other types of soy 
foods failed to appeal to the western palate. In 1770, Ben Franklin 
sent soybeans home from the continent with the enthusiastic rec- 
ommendation that they be grown in America. Although his beans 
were planted, soybeans remained a little-known commodity in the 
United States for more than a century. At the 1927 meeting of the 
American Soybean Association, William J. Morse of the United States 
Department of Agriculture looked back to 1907 when “it seemed 
unlikely to all except a few soybean enthusiasts or ‘soybean cranks’ 
as they were then called, that the soybean would ever amount to 
much more.” It wasn’t until 1935 that the acres of soybeans grown 
for food oil equaled those used for crop rotation.'* 

In short, Europeans and Americans were slow to welcome 
soy into western cuisine. To use a popular Japanese expression— 
convincing westerners of the virtues of soy foods proved about as 
“futile as trying to clamp two pieces of tofu together.” 
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BEAN CRUSADES 

Soy’s first American prophet was John Harvey Kellogg, M.D. 
(1852-1943), the breakfast cereal king, who used pamphlets, books 
and a bully pulpit to champion the health benefits of the bean, 
harangue against the evils of meat, develop some notoriously un- 
palatable meat substitutes, and otherwise milk soybeans for all they 
were worth. A 1944 advertisement for vegetable soybeans even bid 
us to “meet the vegetable cow.” The creation of one of Dr. Kellogg’s 
students, the ad showed the head of a cow made entirely from soy- 
beans and with the horns, forelock and parts of eyes, nostril and 
mouth made of green pods.®’” 

Another crusader was Artemy Alexis Horvath, Ph.D., who 
worked—more effectively, if less eccentrically—on the academic as 
well as the popular fronts. Born in Russia in 1886, this mystery man 
traveled throughout the world and worked for the United States 
Bureau of Mines and other government agencies. In his 1931 mani- 
festo “Soya Flour as a National Food,” Horvath insisted that soy de- 
served a place of honor on the American table, claiming that soy 
eaters would gain both physical stamina and “mental virility.” He 
reasoned that it must have been soy that allowed the Chinese to 
attain a high level of culture at a time in history when Americans 
and Europeans were barbarians.®’? 

Henry Ford also had grand plans for soy. In 1929, he estab- 
lished a laboratory in Dearborn, MI, to conduct research into the 
ways different plants might serve industrial uses, and in 1931 de- 
cided to focus his efforts on soy. By 1933, he had spent $1.2 million 
and Fortune magazine reported “he is as much interested in the soya 
bean as he is in the V-8.” Ford believed that soy plastics would be 
the material of the future for car bodies, window frames, steering 
wheels, gearshift knobs, bathtubs, sinks and refrigerators. Although 
he never succeeded in mass producing his “Soymobile,” Ford did 
create a solid prototype. In 1937, he called in reporters, jumped up 
and down on an unbending sheet of curved plastic made out of soy 
and exclaimed, “if that was steel, it would have caved in!” In 1940, 
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Ford installed a plastic trunk lid on one of his personal cars and 
whacked it with an axe to prove its dent resistance.!” 

Jokes ran rampant in the national media. Tlie Cleveland Press, 
for example, wondered why Ford did not strengthen his plastic by 
adding spinach. Other newspapers opined that the new substance 
could be put to better use in battleship armor and the manufacture 
of coffins.'' Though Robert Boyer, a Ford executive, drove the soy- 
plastic car for a few weeks, he eventually abandoned it because of “a 
strong odor reminiscent of a mortuary.” '* 

By 1938, Ford often appeared in public sporting a tie made from 
soybean fiber and three years later he made a public appearance in a 
suit tailored out of soybean-fiber cloth. Although the Detroit Times 
reported, “He is as delighted as a boy with his first pair of long pants,” 
the truth was another soy story. The suit was itchy when dry, smelled 
like a wet dog when damp, and was so prone to ripping that he 
could not bend over or cross his legs.*-'° 

Ford hired his boyhood friend Edsel Ruddiman, formerly dean 
of the School of Pharmacy at Vanderbilt University, to develop and 
popularize soy foods. Ruddiman accomplished the former but ap- 
parently not the latter as one of Ford’s secretaries described a soy- 
bean biscuit as “the most vile thing ever put into human mouths.” 
However, white rats found it edible and Ford professed to like it.'® 
Whether excess soy consumption had anything todo with the mental 
lapses, irritability, anxiety and unreasonableness that marked Ford’s 
personality later in life'’ is speculative but accords with some recent 
scientific findings (see Chapters 26-29). 

Meanwhile in Europe, Adolf Hitler was fervently promoting 
soybeans, vegetarianism and natural foods.'* In 1929, Benito 
Mussolini ordered the formation of the Committee for the Study of 
Soya, and boldly announced a plan to require soy flour as a manda- 
tory ingredient in the Italian staple polenta.'’*° In 1940, a vegetar- 
ian physician used the forum of the Britis! Medical Journal to scold 
the British Ministry of Food for not following the examples of Hitler 
and Mussolini, which he perceived as “a great sign of the times.”?! 
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John Harvey Kellogg’s followers in Battle Creek, Michigan agreed, 
noting that “the soybean has come to have a prominent place in the 
military dietetics of Germany.”” 

In the 1950s and 1960s, the Communist Party in the Soviet 
Union pushed soy protein and soy margarines as the solution to 
low-cost feeding of the masses and called the soybean “our young 


A FORD IN YOUR FUTURE 


Henry Ford liked to publicize his soy food experiments by 
summoning reporters to soybean luncheons. The most no- 
table of these was held at the 1934 World’s Fair. The menu 
included the following, all partially or completely made with 
soybeans: 


Tomato Juice with soy sauce 

Celery stuffed with soy cheese 

Soybean puree 

Soybean croquettes with green soybeans 
Soy bread and butter 

Apple pie with soybean crust 

Soy coffee 

Soymilk 

Soy ice cream 

Soy cookies and candy. 


A guest wrote, “Nothing we newsmen ate that day led us 
to foresee that soybeans were destined to become an ingre- 
dient in many popular food products. We accepted as reason- 
able the possibility that the bean might become a leading cattle 
feed or industrial material.” 


SOURCE: David L. Lewis. The Public Image of Henry Ford (Detroit, Wayne 
State University Press, 1987) 285-286. 
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revolutionary Chinese ally.”*? In Cuba, a Seventh Day Adventist com- 
pany invited Fidel Castro to lunch on its products at a church school 
in Cuba. “Best pork chops I ever ate,” said the premier as he wiped 
his beard. But the chops came from soybeans, not a pig. 77 In 1984 
Castro obtained a “mechanical cow” from Brazil and put it promptly 
into operation, making soymilk and other products. Although the 
first soy milks produced tasted so “beany” that the Cuban people 
fed them to their pets, continuing shortages of dairy products led 
the Cuban government to persist. Since 1995, Cuba has become 
known as “the rising star among developing countries in the use of 
soyfoods”—especially of soy yogurt and drinks which are distrib- 
uted free of charge to children ages 7 to 14.” 

In the United States, soy food was widely regarded as a “pov- 
erty food” or a “hippie food.” Despite the soy industry’s valiant at- 
tempts at image rehabilitation, real men still didn’t eat tofu. Nor did 
presidents. In 1973 Richard Nixon made headlines while visiting 
Japan when he confessed that he had never seen a soybean. ”° 


BEAN COUNTING AND THE INDUSTRIAL REVOLUTION 

As the ingenuity of Dr. Kellogg, Ford, Mussolini and others 
makes clear, Americans and Europeans have always treated soybeans 
very differently from the way Asians do. Soy in the West is a product 
of the industrial revolution—an opportunity for technologists to 
develop cheap meat substitutes, to find clever new ways to hide soy 
in familiar food products, to formulate soy-based pharmaceuticals, 
and to develop a plant-based, renewable resource that could replace 
petroleum-based plastics and fuels. 

Even today, in the West, very few soybeans are sold for whole 
food products. Soybeans were not even seriously considered for food 
in the United States until World War II shortages created a demand 
for a cheap source of protein. To this day, the “good old soys” of 
Asia—miso, tempeh and natto—thrive only in niche markets. Al- 
though tofu sales have certainly risen during the past two decades, 
soy’s dubious status is reflected in ongoing tofu jokes made by car- 
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toonists and humorists, from Gary Larson to Dave Barry. Until re- 
cently, soy proponents were so much on the defensive that a writer 
for the New Yorker quoted a booster admitting, “There’s something 
about the soybean that just seems to put a lot of people off. You 
know, if soybeans are in storage along with cereals rats will always 
eat the soybeans last. Even the rats don’t like us.”?’ 

No matter. The soy industry knows that the big profits are not 
to be found in old-fashioned, funny-tasting foreign foods, but from 
splitting the “yellow jewel” into two golden commodities—oil and 
protein. 


SPLITTING PROFITS 

Soy oil, the bean’s first—and for many years primary—profit 
center, has been promoted since the founding of the National Soy- 
bean Growers Association in 1920 (renamed the American Soybean 
Association in 1925).”8 For years, the soy protein left over from oil 
extraction went exclusively to animals, poultry and, more recently, 
fish farms. Today the industry aggressively markets soy protein as a 
people feed as well. 

Hard-working food scientists have found so many inexpensive 
ways to improve or disguise the color, flavor, “bite characteristics,” 
“mouth feel” and aftertaste of soy protein-based products that soy is 
now an ingredient in nearly every food sold at supermarkets and 
health food stores. (See Chapters 6, 7, 8 and 11.) The industry also 
makes a profit from other waste products, most notably soy lecithin 
(widely used in the food processing industry as an emulsifier), pro- 
tease inhibitors (digestive distressers sold as cancer preventatives), 
and isoflavones (plant estrogens promoted as “safe” hormone 
therapy, cholesterol] reducers, and cancer cures). (See Chapters 10, 
13, 16, 26, 29, 30.) 


PLASTICS 
Nearly every soy product Henry Ford envisaged has become 
reality, yet bean mobiles are not rolling down the road, motorists 
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aren’t filling up their gas tanks with soy bio-diesel fuels, and indus- 
trial uses of soy have barely made a dent in the petroleum industry. 
In 1997, nearly 94 percent of the soybean oil produced went into 
food products—primarily salad and cooking oils, shortening and 
margarine. Only six percent went for industrial use. 

That percentage may soon go up.” Soy-based plastics, resins, 
polyurethanes, paints, varnishes, inks, crayons, cosmetics, mattresses, 
cushions, shoe soles, carpet padding, insulation, imitation marble, 
construction materials, engine lubricants and bio-diesel fuel are just 
a few of the products coming on line. These new products are said to 
be more cost effective and environmentally friendly than those based 
on petroleum, although it would be interesting to explore precisely 
how much petroleum it takes to grow and process commercial soy- 
beans. 


GROSS NATIONAL PRODUCT 

The possibilities for recycled soy seem endless. Biodegradable 
soy plastics may soon be recycled into animal feeds. And Nabil Said, 
Ph.D., Director of Research and Development at Insta-Pro, a pro- 
cessing technology company, reports that a “value added” product 
made of animal waste and soy protein has been transformed into an 
animal chow. So far chicken and pig manure have worked well as 
raw ingredients, though the more fibrous cow pies have failed to 
pan out.*° Concerns about mad cow disease and some state regula- 
tions, however, have stopped a stampede for this particular “value 
added” soy product.*! As a result, “bean turd” production for pet 
kibble, fish rations and livestock feed remains small. 

Consumers who wonder what could possibly be next might 
remember the steaks made of soy mixed with ground-up human 
corpses served up in the 1971 sci-fi movie Soylent Green, starring 
Charleton Heston. In fact, animal, poultry and fish carcasses have 
been routinely converted into “useful feed ingredients” and pro- 
cessed with soy protein into “complete feeds” for years.** 
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DATELINE SOY 


It is a myth that Asians have consumed soy foods for 
many thousands of years. Soy is actually a relatively recent 
addition to Asian cuisine. (Dates are approximate.) 


200 BC: Soybean chiang—a soupy fermented paste and pre- 
cursor of miso—originates in China. Soy sauce was a byproduct 


of chiang making. 


164 BC: Tofu invented in China as a vegetarian protein source 
for monks living celibate life styles. 


600 AD: Early forms of miso and tofu are brought to Japan 
with the Buddhist missionaries. 


1000: Natto invented in Japan. 


1100s: Samurai warriors in Japan popularize a national cuisine 


of simplicity and frugality in which grains serve as the center- 


piece of a meal, supported by miso soup, cooked vegetables 
and small amounts of fish, shellfish or tofu. 


1279-1568: Soy oll first considered an edible oil. Lard, sesame 
and rapeseed oil were preferred. 


1600s: The earliest that tempeh could have been invented in 
Indonesia. 


1866: The first historical reference to soymilk in China. By the 
1920s soymilk was popular with the elderly and infirm. Soymilk 
did not become popular in Japan until the 1960s. 
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1928: First soy infant formula developed in China. The very 
first soy formula was invented by a Baltimore pediatrician in 
eles. 


Post World War Il: American technology and marketing bring 


highly processed soyfoods made with soy flour, soy protein 


isolate, soy protein concentrate and textured vegetable pro- 
tein ingredients to China, Japan and other countries. 


SOURCES: For details and citations, see Chapters 1-12. 
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istorically, east was east and west was west. No longer. The 

soy industry has Americanized soy around the globe, run- 

ning into serious opposition only when Monsanto—the 
“biotech bully boy’—pushed for acceptance of its genetically modi- 
fied (GM) “Frankenstein” soybeans.'* The problems with soy, how- 
ever, go beyond the dangers of bioengineering. 

Soybeans grown for export have replaced indigenous crops in 
many countries around the world, causing serious local food short- 
ages and the loss of small family farms to corporate agribusinesses. 
High-tech soy processing plants have supplanted local cottage in- 
dustries, causing loss of dietary and cultural diversity as well as fewer 
jobs for locals.* And though we often hear about the loss of Amazon 
rainforest to ranchers raising cattle for fast-food franchises, soybean 
farming has wrought even greater devastation, causing the defores- 
tation of an area larger than the state of New Jersey in less than a 
year.® Yet the soybean is promoted as the salvation to world hunger 
and a “green,” environmentally sound alternative to meat produc- 
tion. 

The soy industry even claims that its modern processed soyfoods 
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are the natural heritage of people of Asia. In fact, the myth that soy 
is eaten in great quantity in Asia is an invention of the soy industry 
itself, determined to take advantage of a huge, untapped market. 

The average consumption per year of dry soybeans in China, 
Indonesia, Korea, Japan and Taiwan comes to 3.4, 6.3, 10.9 and 13 
kilograms, respectively.’ That boils down to only 9.3 to 36 grams per 
day. The Organisation for Economic Co-operation and Development 
estimates the consumption of soybeans in Japan at a mere 18 grams 
per day, slightly more than one tablespoon.’ The famous China- 
Cornell-Oxford Study—in which researchers headed by T. Colin 
Campbell of Cornell University traveled around China to survey the 
dietary habits of 6,500 adults in 130 rural villages—revealed an aver- 
age legume consumption of only 12 grams per day, only one-third 
of which is soy.’ 

Although reported levels of soy consumption vary somewhat 
from study to study, it is abundantly clear that Asians do not eat 
abundantly of soy foods. Even Mark Messina, Ph.D., a spokesperson 
for the soy industry and the organizer of five symposia on the role 
of soy in the prevention and treatment of chronic disease, states 
that the Japanese (some of the highest consumers of soy foods) av- 
erage only 8.6 grams of soy protein per day.!° This is well under the 
U.S. government’s recommended dose of 25 grams for protection 
against cardiovascular disease and a mere fraction of the amounts 
touted by popular authors such as Christiane Northrup, M.D. Mil- 
lions of women have put their trust in this popular author who is, 
unfortunately, highly compromised by her role as a spokesperson 
for the soy product Revival. 

Furthermore, the types of soy foods consumed in Asia are very 
different from those now appearing on the American table. Although 
the westernizing of China, Japan and other Asian countries has caused 
a slight decline in consumption of old-fashioned, whole-food soy 
products such as miso, tofu and tempeh, it has opened up a poten- 
tially huge market for American-style imitation products like soy 
milk, veggie burgers, chicken substitutes, TVP chili, tofu cheesecake, 
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FRANKENSOY 
CRY FOR THEE, ARGENTINA 


In 1997 Argentina became one of the first countries to 
authorize the use of genetically modified (GM) seed. Soon 
after, farmers began growing Monsanto's Roundup Ready 
strain of soybean, designed to be resistant to the herbicide 
glyphosate. The farmers were seduced by Monsanto’s prom- 
ise of increased productivity and decreased herbicide use 
with Roundup Ready soy. 

The economic dream crop, however, soon became a 
nightmare. Problems with herbicide resistant “superweeds” 
led GM soy growers to double the amount of herbicides used 
by conventional farmers. Bacteria died, leaving soil so inert 
that dead weeds would not rot. Farmers and neighbors near 
GM fields have suffered health problems such as rashes and 
tearing eyes, while many livestock have died or given birth 
to deformed young. 

In addition, 10,000 square miles of rainforest were lev- 
eled for soybean production and 150,000 small farmers 
driven off their land by big farmers eager to grow more soy. 
Meanwhile, the production of milk, rice, maize, potatoes, len- 
tils and other food staples needed to feed the people of 
Argentina fell, reolaced by soybeans grown for export to 
Europe and China. 

Despite clear environmental and economic crises, Colin 
Merritt, biotechnology manager for Monsanto, says GM soy 
has been an “exemplary success” in South America. Similar 
“successes” are showing up in the U.S. and elsewhere. 


SOURCES: Utton, Tim. Nightmare of the GM weeds. Daily Mai/ (UK), April 15, 
2004. www.gmwatch.org; Rohter, Larry. Relentless foe of the Amazon jungle: 
soybeans. NY Times, September 17, 20053. 
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soy ice cream, protein shakes and energy bars. Sales of soy milk—a 
product rarely consumed in Asia prior to the 20th century (see Chap- 
ter 6)—are steadily increasing in Japan." 

Once an exporter of soybeans, China is now the world’s largest 
importer of U.S. soybeans. China is increasingly purchasing western 
processed soy products for human consumption as well as soybean 
meal for use in its poultry, swine and fish industries. DuPont, the 
world’s largest producer of soy protein, owns 20 joint ventures and 
independent investment enterprises in China, with a total invest- 
ment of more than 700 million U.S. dollars.'” 

In America, soy is aggressively marketed as an upscale “health 
food” that can prevent heart disease and cancer, build healthy bones 
and stop menopausal symptoms. Despite a lack of any real proof for 
these claims, soy foods are one of the fastest growing sectors in the 
food industry with retail sales growing from $0.852 billion in 1992 
to $4 billion in 2003. Retail sales grew 21.1 percent in 2000 with the 
strongest increases in sales of soymilk, energy bars, meat analogues 
and cold cereals, with an increase of 26.8 percent in mainstream 
supermarkets, 11.8 percent in natural product supermarkets and 5.5 
percent in all other natural food stores. These figures come from 
studies carried out by SPINS (a company founded in 1995 that pro- 
vides marketing information on the health and wellness industry) 
and Soyatech (a company founded in 1984 that publishes the an- 
nual Soya & Oilseed Bluebook, the industry’s leading source of infor- 
mation on soy companies and products, and that runs 
www.soyatech.com, a business-to-business internet site for the in- 
dustry).!*!5 

Formerly a poverty or “hippie” food, soy foods are now nearly 
as expensive as meat and pricier than dairy. As a top gun marketer 
hired by the soy industry recommended back in 1975, “The quick- 
est way to gain product acceptability in the less affluent society is to 
have the product consumed on its own merit by a more affluent 
society.”'° Heightening consumer awareness of “health benefits” has 
done the trick, transforming the former “fringe food,” sold in small 
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natural food stores, to a mainstream item in grocery stores. Some of 
America’s largest food companies now manufacture soy foods, in- 
cluding Kraft, Kellogg, ConAgra, General Mills, Heinz, Unilever- 
BestFoods and Dean Foods. 

Who consumes these soy products? Historically, consumers were 
vegetarians and people trying to avoid meat or dairy. The soy indus- 
try has identified today’s “new soy consumer” as a person who “looks 
at the goodness of soy and the positive nutrition it offers.”!” Thir- 
teen percent of female consumers and 11 percent of males choose 
soy to prevent disease. Educated shoppers are more likely to buy soy 
products than high school graduates, according to market research- 
ers Philip Fass and Mary Jane Mount of Archer Daniels Midland at 
the symposium, Soyfoods 2001: New Technology Innovations and Effec- 
tive Marketing Tactics.'® 

The United Soybean Board’s promotion strategy is to target “key 
influencers,” including food manufacturers, chefs and dietitians.’® 
And because science is a sound basis for marketing strategy, the in- 
dustry has put millions into medical research, including a meta-analy- 
sis funded by Protein Technologies International to establish the 
FDA’s cholesterol-lowering heart health claim. The United Soybean 
Board’s “Soy Health Research Program” helps researchers prepare 





-—— 


| POISONOUS PLANT DATABASE 


| While the Food and Drug Administration (FDA) has ap- 
| proved a heart health claim for soy protein, the agency also 
| lists soy in its “Poisonous Plant Database.” A search of the 
word “soy” in the database reveals 256 references, including 
studies that warn about goiter, growth problems, amino acid 
deficiencies, mineral malabsorption, endocrine disruption and 
carcinogenesis. 





the whole soy story 


proposals submitted to the National Institutes of Health (NIH), a 
strategy that in its second year turned $30,000 worth of assistance 
into $4 million worth of tax-payer funded NIH grants.” 

These ploys have led to industry-sponsored “checkbook” re- 
search, generously funded university departments, well-publicized 
symposia, advertising control of the media, the courting of journal- 
ists and aggressive lobbying in Washington, D.C. And because sci- 
entists have been unable to prove the health benefits of soy, indus- 
try efforts have also led to a mastery of the art of ambiguous health 
claims. As the Illinois Center for Soy Foods advises, “The presence of 
a short package claim on the front label generates more specific at- 
tribute-related thoughts, more inferences, and creates a more be- 
lievable and positive image of the product in the consumer’s mind 
than a long package claim.”?' It all adds up to what Brian Sansoni, 
Senior Manager for Public Policy at the Grocery Manufacturers of 
America, calls a “buzz” about soy products that “intrigues people 
until they want to try them.” 

The campaign has been nothing less than brilliant. Soy hype 
has led to high hopes—and higher profits. Lost in the hoopla has 
been the whole soy story. 
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HIDE THE SOYLAMI! 


In his Far Side Collection Unnatural Selections, cartoon- 
ist Gary Larson appeals to tofu haters everywhere when he 
depicts a hunting scene with the punch line. “In sudden dis- 
gust, the three lionesses realized they had killed a 
tofudebeest—one of the Serengeti’s most obnoxious health 
antelopes.” In a similar spirit, the satirical Onion newspa- 
per—"America’s Finest News Source’—offers up “13 of the 
most popular items for meat-shunning Americans,” to wit: 


Approximeat 
Roast Almost 
Prosciuttofu 


Rocky Mountain Soysters 
Kielbeancurdasa 


Soystrami 

Misteak 

Fake-un Double Cheesebulghur 
Nauseages 

Mockwurst 

| Can't Believe It's Not a Dead Animal 
Tofuck You, Meat Lover 

Nofu—the Tofu Substitute 
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LOW CARB BLUES 


Dieters trying to stick to the bestselling Atkins, South 
Beach and Zone diets ushered in the hottest marketing trend 
of 2003—low-carb versions of high-carb favorites such as 
pasta, bread, crackers and cookies. Nearly 4,000 new prod- 
ucts reached supermarket and health food store shelves, with 
most substituting soy protein for traditional flours. Although 
sales initially experienced double—and even triple—digit 
growth, the market collapsed as consumers discovered that 
they didn’t care for the taste, aftertaste, texture or mouth 
feel of the higher priced goods. What’s more, many gained 
weight either from the license to eat or from the soy itself. 
(Soy protein, after all, was used in Japan to fatten animals 
not employed in farmwork.) The New York Times reported 
that “Atkins Nutritionals took some of the biggest financial 
hits” and by May 2004 had written off $53 million of unsold 
and expired food, sending the company into a financial tail- 
spin. Founded in 1989, the company began pushing soy with 
a vengeance soon after Dr. Atkins’ death from a fall on ice in 
April 2003. 


SOURCES: Warner, Melanie. Is the low-carb boom over? As sales growth 
slows, Atkins and others suffer. New York Times, December 5, 2005, Section 
ae lke: 


Shurtleff, William, Aoyagi, Akiko. History of Soybean Crushing: Soy Oil and 
Soybean Meal. From History of Soybeans and Soyfood's; Past, Present and 
Future. Unpublished manuscript (Soyfoods Center, Lafayette, CA) 43. 
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GREEN POS, FELLOW 
DEANS AN BLACK EYES 


oybeans grow in fuzzy green pods, two to three round 

beans to a pod. The plants are bright green and grow two 
to three feet high. The beans are usually a yellowish tan, 
the size of peas, and marked with a single, distinctive black eye— 





nature’s way of warning us, perhaps, that they can cause trouble. 


BEAN THERE 

Botanists classify soybeans as legumes of the genus Glycine. 
Glycine max refers to the cultivated soybean, Glycine soja to the wild 
one. Of the two main types of legumes—oilseeds and pulses—soy- 
beans are the seed type, while lentils are the best known examples 
of pulses. Soy’s closest relatives are clover, peas and alfalfa. Because 
of their ability to fix nitrogen, the soybean and its relatives have 
played an important role in maintaining nitrogen balance in the 
environment. Because most other plants obtain their cellular nitro- 
gen from nitrate and ammonia in soil or water, nitrogen fixation is 
one of the soybean’s most important agronomic characteristics.' 
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READERS’ GUIDE 
TO NATURALLY OCCURRING 
ANTINUTRIENTS AND TOXINS IN SOY 


All soybeans contain antinutritional factors (known as 
antinutrients) and toxins. Mother Nature puts them there to 
block seeds from sprouting prematurely and to harm insects 
and other predators that would otherwise eat too many of 
them. Unfortunately, they can harm us as well unless the 
soybeans are properly processed to neutralize them. 

This brief glossary is provided to help readers more easily 
understand this section’s discussion of types of soyfoods 
and the qualitative differences between old-fashioned and 
modern processing methods. 


ALLERGENS cause allergic reactions. Soy is one of the top 8 
allergens. 


GOITROGENS damage the thyroid. 


LECTINS cause red blood cells to clump together and may 
Cause immune system reactions. 


OLIGOSACCHARIDES are the pesky sugars that cause bloat- 
ing and flatulence. 


OXALATES prevent proper absorption of calcium and have 
been linked tokidney stones and a painful disease known as 
vulvodynia. 


PHYTATES impair absorption of minerals such as zinc, iron 
and calcium. 
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——————— 
ISOFLAVONES are phytoestrogens (plant estrogens) that 
act like hormones and affect the reproductive and ner- 
vous systems. Some of the best known isoflavones 

are genistein and daidzein. 


PROTEASE INHIBITORS, most notably TRYPSIN INHIBI- 
TORS interfere with the digestive enzymes protease and 
trypsin. This can lead to gastric distress, poor protein di- 
gestion and an overworked pancreas. 


SAPONINS bind with bile. They may lower cholesterol and 
may damage the intestinal lining. 


For full and detailed discussion of soy’s antinutrients 
and toxins, See Parts Four, Five and Seven. 











There are more than 300 varieties of soybeans. The larger, more 
expensive vegetable soybeans are preferred for making whole soy 
foods over the smaller, more widely available field beans, which are 
split into oil and meal. Food beans were bred to have a lighter seed 
coat, a higher protein level and a lower oil content. In the United 
States, all commercial beans are yellow or tan, as other colors are 
excluded by grading standards.’ 

Japanese manufacturers prefer large soybeans with a high pro- 
tein content for tofu production, but round small beans with a soft 
texture for natto. For edamame, the best soybeans are large in size 
with a high sugar content and tender texture. Most soybeans are 
harvested at the dry, mature stage, with only a very small propor- 
tion at the immature vegetable stage.* 

Since the early 1990s, the U.S. share of soybean production has 
declined from about 50 percent to 35.6 percent, with increased pro- 
duction bringing Brazil up to 29.4 percent and Argentina to 17.4 


So 
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percent. China produces only 7.8 percent of the world’s soybean 
crop. Soybeans in the United States are primarily grown in the north- 
ern Midwestern states from Ohio to Kansas and South Dakota, in 
southern states along the Mississippi River and in the southeastern 
states. In some growing areas, soybeans can be double-cropped with 
winter wheat, allowing farmers to get two crops per year from the 
same fields.*° 


DONE THAT: THE BIRTH OF FRANKENSOY 

More than two thirds of the U.S. soybean crop now come from 
genetically modified (GM) soybeans patented and sold by Monsanto, 
known as the “Frankenstein Food Giant.””*® The company spent 
many years and millions of dollars trying to develop a soybean that 
would be resistant to its profitable weed killer Roundup, an organo- 
phosphate whose active ingredient is glyphosate. The goal was to 
make it easy for farmers to kill weeds without damaging the crops. 

Although Monsanto’s researchers developed several strains of 
glyphosate-resistant soybeans over the years, the plants withered 
and died because they were unable to properly synthesize the amino 
acids tyrosine, phenylalanine and tryptophan. The problem seemed 
insurmountable until scientists discovered a hardy bacterium living 
in the glyphosate-rich sewage of the Monsanto factory. The prob- 
lem was how to insert the bacterial genes across the species barrier 
into the soybean. This proved no small feat, but finally resulted in a 
patented soybean plant with a Roundup-tolerant gene that never 
before existed in nature and could not have evolved naturally.”!! 
The adoption of GM. crops has been the most rapid in the United 
States although Argentina offers the clearest lesson in environmen- 
tal dangers. (See Sidebar on page 29.) 


SOY SPROUTS: YOUNG AND RESTLESS 

Soy sprouts are grown by germinating whole soybeans for five 
to seven days. Slightly larger and firmer than the more familiar mung 
bean sprouts, they are higher in vitamin C and beta-carotene and 
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are uSually served lightly boiled in salads or sauteed as part of a stir 
fry.'? 

Traditionally, soy sprouts are eaten in Korea but less often in 
China or Japan. They are less popular than mung beans everywhere 
because of their stronger, beanier flavor and tougher texture. Will- 
iam Morse of the United States Department of Agriculture reported 
on expeditions to Asia from 1929-1932, noting that soy sprouts were 
widely available in vegetable markets and that they were served boiled 
and sprinkled with salt as a side vegetable or relish throughout the 
winter months." 

The use of soy sprouts as food did not come about until the 
Sung Dynasty (AD 960-1127). Traditional people seem to have known 
intuitively that the sprouts are not as healthy as they look.'* Science 
has now shown us that short-term germination increases the strength 
of soy’s antinutrient fractions; long-term sprouting plus fermenta- 
tion will decrease and nearly eliminate them (see Chapters 15-20). 
Either way, the plant estrogens remain present. No wonder soy sprouts 
are mentioned in historical accounts as useful, sometime-pharma- 
ceuticals, not as daily food.' 


EDAMAME: SWEET GREEN ADOLESCENCE 

Edamame is the Japanese word for green vegetable soybeans. 
These young, sweet-tasting soybeans are harvested at the point when 
they are well developed but still soft and green. They contain lower 
levels of antinutrients and plant estrogens than adult beans. Boiled 
or steamed in the pod for 20 minutes or less, they are chilled, salted 
and removed from the pod and served as either an hors d’oeuvre or a 
green vegetable. Edamame is usually sold frozen, either shelled or in 
the pod.'®*'!” Unlike mature soybeans, edamare do not have as much 
of the beany, bitter flavor; they have a higher ascorbic acid and 
beta-carotene content, and lower amounts of the undesirable pro- 
tease inhibitors, phytates and oligosaccharides. In flavor and tex- 
ture, they compare favorably with butter beans and lima beans.'* 

The main problem, as noted by an Ohio farmer named T. V. 
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FRANKENSOY: SAFE AS TESTED 


Monsanto obtained FDA approval and rushed its new- 
born GM soybean plants to market in 1996 based on its claim 
that GM soybeans are substantially equivalent to conven- 
tional ones—hence safe. 

Many scientists who have looked at Monsanto's testing 
methods, however, have found that the testing was not only 
inadequate and incomplete but rigged to reach a favorable 
conclusion. To wit: 


The soybeans used for analyses and animal feed tests 
were grown without application of the herbicide. Thus 


the test results were obtained by using a sample differ- 
ent from that which is being sold in the marketplace. 


Monsanto tested unsprayed beans and so provided no 
data on endocrine-disrupting estrogen sprayed onto 
the soybeans with the herbicide Roundup. 


The protein analysis did not come from the Roundup 
Ready soybean itself but from the resistant bacterium 
whose genes were inserted into the new plant. The two 
may or may not be equivalent. Tests used to verify an- 
tigenic equivalence do not prove that the amino acid 
sequences are the same and rearrangements are nor- 
mal in the DNA sequence of a plant as it accommo- 
dates a new gene. 


In acute toxicity tests on rats, scientists used the bac- 
terium, not the GM soybean. 





A2 


four: green pods, yellow beans and black eyes 


¢ Feeding experiments conducted on rat, cow, chicken, 
catfish and quail were of short-term duration and did 
not test chronic toxicity or across generations. Even so, 
the data for body weights and weights of liver, kidney 
and testicles showed obvious adverse effects in the male 
rats fed GM soy. 


¢ Lowered body weights of males fed toasted soybean 
were described in the data sheet as “statistically signifi- 
cant” but not in the conclusion, which states “no statis- 
tical significance is observed.” 


¢ Cows fed Roundup Ready soybeans produced higher 
levels of milk, which might be a direct consequence of 
higher estrogen levels in these soybeans. 


¢ Data from an early experiment were omitted because 
they showed lower protein levels and significantly lower 
levels of the essential amino acid phenylalanine. 


These and many other indications of experimental ma- 
nipulation, misinterpretation, falsified conclusions and flagrant 
disregard of data have led to demands for independent safety 
assessments. 


SOURCES 

Monsanto genetically engineered soya has elevated hormone levels: public 
health threat. International scientists appeal to governments world wide. Press 
release. Third Meeting of the Open-ended Ad hoc Working Group on Biosafety 
of the UN-Convention on Biological Diversity. Montreal, October 13, 1997. 


Kawata, Masaharu. Monsanto’s dangerous logic as seen in the application docu- 
ments submitted to the Health Ministry of Japan. Third World Biosafety Infor- 
mation Service, July 28, 2003. www.organicconsumers.org. 


Keeler, Barbara. Lappe, Mark. Close analysis of Monsanto's data reveals key 


differences in its RoundUpReady™ soybeans. Los Angeles Times, January 7, 
2001. 
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Peticolas back in 1855, is that green soybeans are “inconvenient” 
because they are “so difficult to hull.” Accordingly, the first com- 
mercially canned green soybeans were not produced until the mid- 
1930s. Even at that late date, Dr. John Harvey Kellogg complained to 
the U.S. Department of Agriculture that he had not found a way to 
hull them fast enough so that they could be canned economically. 
In 1935, Henry Ford’s Edison Institute solved the problem with a 
mechanized process.'? Today most edamame are sold frozen—either 
with or without the pods. Many people enjoy snacking on edamame 
and removing the hulls by hand. 

Tasty though they may be, historian William Shurtleff of the 
Soyfoods Center in Lafayette, CA, knows of no early references to 
green vegetable soybeans in China. An herbal guide from 1406 (Ming 
Dynasty) indicated that whole pods of young soybeans could be eaten 
or ground for use with flour, but recommended such uses only dur- 
ing times of famine.*? Kinder words are found in a Materia Medica 
from 1620, which recommends edamame, but only for the medici- 
nal purpose of killing “bad or evil chi.”*' By 1929, Morse of the USDA 
reported that “as early as May, small bundles of plants with full grown 
pods were seen on the market. At the present time the market is 
virtually flooded with bundles of plants with full grown pods, the 
seeds of which are also full grown. The pods are boiled in salt water 
and the beans eaten from the pods.””* 


BOILED AND BAKED SOYBEANS: 
OLD, TOUGH AND INCOMPARABLY RUDE 

Mature beans are yellow, beige or tan, although rarer varieties 
come black, brown, green or bicolored. All lose color as they ripen 
and age into hard, dry beans with a long shelf life.*° 

People who prepare soybeans from scratch usually buy the dried 
beans sold in the bulk bins at health food stores. The basic flavor of 
plain, boiled or baked, soybeans is, well, “beany” with a “greasy 
mouthfeel.”** Soybeans have a stronger taste and higher fat content 
than other beans—definitely not to everyone’s liking. The one thing 
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most people agree on is that mature dried soybeans must be thor- 
oughly cooked and never, ever eaten raw. 

Even when soaked overnight, soybeans generally require at least 
two hours of pressure cooking or seven to nine hours boiling on a 
stove top. Different varieties have different degrees of toughness. 
Even then, some soybeans do not become completely soft and 
mashable. USDA researchers discovered that soybeans remain hard 
and unpalatable with simmering, but that cooking at temperatures 
above the boiling point will break up the cellulose structure and 
develop a richness of flavor not otherwise obtainable.** Scientific 
journals, historical accounts and anecdotal evidence alike testify to 
acute digestive distress from raw or al dente soybeans (see Chapter 
16). Thoroughly softened or not, boiled or baked soybeans have a 
rude reputation for gas production. 

Traditionally, Asians almost never eat boiled or baked soybeans. 
The notable exception is during the winter in northern parts of China, 
where whole soybeans may be cooked with pork feet, salt and other 
spices until they become very tender. The gelatin greatly aids diges- 
tion. The dish is known as dong gu, meaning “frozen bone.”*° 


AS 
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soyoeans with culture 


he ancient Chinese and Japanese knew what modern food 

processors choose to forget—that soybeans must be soaked, 

cooked and fermented in order to transform them into a 
food both edible and healthful. When we ferment food, we enlist 
bacteria, fungi and other beneficial microorganisms to help break 
down complex proteins, starches and fats into highly digestible amino 
acids, simple sugars and fatty acids. The process results in a near- 
total biochemical transformation. ! 

Fermented soybean products enjoy high honor throughout Asia 
as digestive aids, potent medicines, powerful energizers, stamina 
builders and longevity elixirs. Treasured as more valuable than gold, 
the molds and cultures used to make miso, shoyu, natto, tempeh and 
other fermented soybean products are often heavily insured and safe- 
guarded in fire-, flood- and burglar-proof vaults. Miso masters at- 
tempting to explain the mysteries of their craft speak reverently about 
interactions between the small movements of microorganisms and 
the great movements of the four seasons, of fostering sacred part- 
nerships between microrganisms and macrohumans, of harmonic 
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convergences of the micro-kingdoms and the macroworld.”* 

The rituals, language and mystique that have grown up around 
fermented soybeans appear to be quintessentially Eastern, but the 
benefits of fermentation are well known outside of Asia. Similar cul- 
turing processes turn milk into clabbered milk, yogurt, sour cream 
or cheese; grapes into wine; cabbage into sauerkraut; cucumbers into 
pickles; and fruits and spices into chutney. In the days before refrig- 
eration, canning and rapid global transportation, peoples all over 
the world used fermentation to preserve foods and enhance their 
nutritive power. The ancient Greeks referred to this power to trans- 
form food as “alchemy.”* 


DROSS INTO GOLD 

Of all the foods that are commonly fermented, none needs it 
more than the soybean. Soy protein is notoriously hard to digest 
unless enzymes and microorganisms go to work on it first. These 
tiny workers not only predigest the soybeans, but deactivate the 
powerful protease inhibitors (see Chapter 16) that inhibit our diges- 
tive enzymes and overwork the pancreas. A recent Japanese study 
showed that old-fashioned fermented soyfoods retained only a tiny 
percentage of trypsin inhibitor compared to that in the whole raw 
soybean, which on average contains 4,819u/100g. After processing, 
natto was 0.7 percent, soy sauce 0.8 percent, and miso 0.3 percent.° 

Fermentation also helps deflate soy’s flatus-producing carbo- 
hydrates, its mineral-depleting phytates, and other problem-caus- 
ing antinutrients (see Chapters 15-20). Miso and other cultured soy- 
bean products are highly digestible—perhaps as high as 90 percent 
digestible, a significant improvement over the 60-68 percent digest- 
ibility of roasted or boiled soybeans.°*® 

Fermented soy products rarely cause a lot of gas. Researchers 
testing 16 beans and bean products for gas production found that 
tempeh was “essentially non-flatulent.” Although tempeh is fer- 
mented for only 24 to 48 hours, the processes of repeated soaking 
and cooking before the initial inoculation, as well as a final cooking 
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before serving, deactivate the troublesome complex sugars known 
as oligosaccharides.” 


B HERE NOW 
Microbial activity also dramatically improves the simple 
soybean’s nutritional profile. Although antinutrients known as 
phytates in most soybean products block proper absorption of cal- 
cium, iron, zinc and other minerals, fermentation produces the en- 
zyme phytase, which reduces phytate levels substantially. Microor- 
ganisms also pump up the levels of the B vitamins riboflavin, nia- 
cin, niacinamide, B., pantothenic acid and folate, although they may 
slightly decrease levels of thiamine.''!’ Fermentation also increases 
the levels of vitamin K, needed for healthy bones.'* Strong antioxi- 
dants have been reported in tempeh.!*!® 
News stories reporting high levels of vitamin B,, levels in fer- 
mented soyfoods—particularly in tempeh—are not usually accurate. 
The most common molds used to manufacture tempeh, Riizopus 


oligosporus, produce analogues of B,,, not the physiologically active 


12’ 
forms.'”!* These analogues actually increase the body’s need for B.,. 

Klebsiella pneumoniae and Citrobacter freundii bacteria, however, 
appear to produce genuine B,, and are now deliberately added by 
some tempeh makers to the starter. (Unfortunately, these special- 
ized soy products are difficult to find in the U.S.) The B,, content of 
tempeh fermented with both R. oligosporus and Cit. freundti was three 
times higher than a control fermented with Cit. freundii only. Fur- 
ther research is needed to determine results from other fermented 
soy products made with the help of various bacteria and molds.!??! 

The minerals in old-fashioned soy products are better assimi- 
lated than those found in modern soy products thanks to the deac- 
tivation of phytates.2? However, the high salt content of miso, natto, 
and soy sauce leads many health practitioners to advise eating them 
“sparingly.” 

Miso, tempeh and other old-fashioned fermented products also 
contain essential fatty acids (EFAs). The slow fermentation process 
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may change the fatty acid composition of soybeans, but without 
damaging the beneficial omega-3 fatty acids. This vulnerable com- 
ponent of soy oil is lost, damaged or outright removed by the heat 
and pressure of modern processing methods (see Chapters 9 and 
14). During tempeh making, the concentration of the EFAs (linoleic 
and alpha linolenic acid) decreases while the concentration of 
monounsaturated oleic acid increases. In the making of natto, there 
are no significant changes in fatty acid composition of the soy lip- 
ids, indicating that the enzyme lipase is not produced by the B. natto 
bacteria.*? 

Even more remarkable, the valuable fatty acid GLA (gamma 
linolenic acid)—a highly usable form of omega-6—may be produced 
by the Rhizopus strain of bacteria, good news indeed, given the acute 
shortage of readymade GLA in nearly all commonly eaten foods.” 
Other sources of GLA include borage oil, evening primrose oil and 
black currant oil, prescribed for a variety of conditions, including 
cancer, premenstrual syndrome, cystic fibrosis, irritable bowel syn- 
drome and many skin conditions.”*?’ Asians eating fermented soy 
products take in this valuable fatty acid on a regular basis. 


PROTEIN POWER 

Despite their considerable benefits, fermented soyfoods are not 
ideal sources of proteins. Although their amino acids are not dam- 
aged—the sorry fate of soy proteins processed using modern meth- 
ods—they are low in the vital sulfur amino acids—methionine, cys- 
tine, cysteine and taurine (see Chapter 13). However, the protein 
picture brightens considerably when soybeans are fermented along 
with rice or barley to create the most popular forms of miso and 
tempeh. 

As Frances Moore Lappé taught us in the book Diet for a Small 
Planet, beans and grains contain complementary proteins, with the 
excesses of one compensating for the deficiencies of the other.% While 
Lappeé’s theory seems plausible, the actual practice of eating beans 
and grains together has left many vegetarians protein deficient. Part 
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of the problem lies in the fast cooking methods and shortcuts taken 
in today’s kitchens and by food processing companies. The solution 
is to give hungry microorganisms and enzymes first dibs so that the 
proteins appear at the dinner table already predigested. The protein 
quality of beans plus grain then improves markedly. 

A look at the Net Protein Utilization (NPU) index indicates that 
miso scores a 72, higher than soybeans at 61, rice at 70, and barley at 
60. This is due not only to the powerful grain-soybean combina- 
tion, but to the reduction by fermentation to those proteins’ most 
utilizable forms. However, not even miso comes close to milk or 
eggs, which have NPU scores of 82 and 94, respectively.” 

For this reason, most Asians prefer to cover their protein bases 
with one more step—serving these products with fish or animal prod- 
ucts. In Japan, miso is stirred into bonito or sardine-based soup broths 
nearly everywhere except at vegetarian monasteries. Chinese, Ko- 
rean and Indonesians like to stir meat or seafood—if available and 
affordable—into the fermenting mix itself. Although tempeh aver- 
ages 19.5 percent protein (close to chicken at 21 percent and beef at 
20 percent), Indonesians have experimented with a fermented 
tempeh, fish and rice combination, which contains as much as 23.7 
percent protein.-© 


DIGESTIVE AID 

Predigestion is only one of the many jobs performed by the 
lactic acid-forming bacteria, salt-resistant yeasts, molds and other 
wee beasties that live in fermented soybean products. The “old salts” 
that survive the rigors of long-term fermentation are peculiarly well 
adapted to one final job—facilitating the digestion of other foods 
eaten at the same time. Thus old-fashioned fermented soyfoods earn 
their reputation as digestive aids.’ 


HORMONE REPLACEMENT 
Fermented soy products contain plant estrogens in the highly 
absorbable aglucone and glucoside forms. Non-fermented soyfoods 
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contain the glucoside form, which requires intestinal bacteria to break 
them down into the more bioavailable aglycone. Some research sug- 
gests that the aglucone forms are anticarcinogenic but that the glu- 
coside forms are not.**3 Whether any form of isoflavones is a bless- 
ing is debatable, and will be discussed in depth in Part Seven. The 
risk of unwanted side effects from soy estrogens plugging up hor- 
mone receptor sites and perturbing pathways may be one of the 
reasons why Asians have traditionally eaten only small amounts of 
these foods. Indeed, loss of sex drive was the desired outcome when 
priests consumed such foods in quantity in Zen monasteries. . . and 
why Japanese wives may take revenge on unfaithful husbands by 
increasing their daily dose of tofu.* 


DISEASE CONTROL 

The microorganisms in fermented soy also help prevent dis- 
ease. Of the 161 strains of aerobic bacteria isolated in miso and other 
fermented soybean products, almost all combat Escherichia coli and 
Staphylococcus aureus—two common causes of food poisoning. In 
Indonesia, Hong Kong and Singapore during World War I, prison- 
ers suffering from acute dysentery recovered when rations of whole 
boiled soybeans were replaced with tempeh.** The R/izopus mold 
seems to inhibit the growth of dysentery-causing bacteria. Research- 
ers studying the impact of soy sauce on five strains of E. coli found 
that that no single component of traditionally fermented soy sauce 
could be credited for the success of anti-E. coli action.*° 

Traditional fermenting techniques ensure that soy products are 
almost never contaminated with aflatoxin, mycotoxins or danger- 
ous molds or bacteria. Aflatoxins—a carcinogenic and toxic factor 
often found in moldy grains and peanuts—are not stable in soy sauce 
or miso.*’“? This would seem to be true only of the old-fashioned 
products as aflatoxin contamination has been identified recently as 
a major problem in modern soy and peanut products.*°"! 
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GLOW PROTECTION 

Finally, the “good old soys” may protect us from radiation poi- 
soning. After World War II, Dr. Shinichiro Akizuki noticed that heal- 
ers who treated atomic bomb victims at St. Francis Hospital in 
Nagasaki suffered few ill effects from residual radiation if they ate 
miso and seaweed. Agricultural research scientist Morishita Kenichiro 
later discovered that miso and natto contain dipicolinic acid, an al- 
kaloid capable of grabbing onto radioactive strontium so that it can 
be ushered safely out of the body.** Radioprotective effects extend 
to X-ray and radiation therapies used for medical diagnoses and can- 
cer treatment, with a 2001 study showing significantly greater pro- 
tection coming from misos that have undergone lengthy (rather 
than short or medium-term) fermentation.*> Anecdotal evidence 
suggests that miso is similarly protective against electromagnetic 
fields and pollution from computer screens, television, microwaves, 
power lines, smokers and automobile exhaust.” 


OUNCE OF PREVENTION 

Even so, westerners should regard reports about the “good old 
soys” with a grain or two of salt. Popular news stories tend to treat 
all soy foods alike, but the old-fashioned traditional products bear 
little or no resemblance to the modern soybean products promoted 
by the soy industry and sold in American grocery stores. And Asians 
simply do not eat any soybean products in great quantity. They are 
used in small amounts as condiments or seasonings, not as main 
courses, and rarely more than once a day.** Even with the finest 
organic and perfectly prepared soybeans, the lesson is, “Less is more.” 


MISO) PASTE: POR LIFE 

Miso is a rich, sweet, mellow or salty paste made from soy- 
beans, grain (generally rice or barley), salt, water and Aspergillus oryzae 
culture. Colors range from the creamy beiges and sun yellows of the 
lighter, sweeter varieties to the red and deep browns of the earthier, 
saltier and “meatier” ones. Miso is used widely in Japan, Korea, Tai- 
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wan, Indonesia and China, with different regions favoring different 
types. 

Miso is used to flavor soups, sauces, dressing, marinades and 
patés. The process of making miso soup can be as simple as stirring 
the miso paste into simmering water, but the subtleties are highly 
complex. Japanese women aren’t considered eligible for marriage 
until they’ve mastered the fine art of miso soup-making. Four ele- 
ments are involved: miso, vegetables or other solids, garnishes and a 
richly flavored base known as das/i. Outside of the vegetarian mon- 
asteries, dashi is prepared with dried bonito flakes or dried sardines. 
Similarly, Chinese cooks make miso soup with a richly flavored 
chicken broth and Koreans with beef.*° Because enzymes are de- 
stroyed at temperatures above 118 degrees F, and because they lose 
some of their power above 105 degrees F, the miso is added at the 
last minute, and the soup removed from the stove as soon as the 
first boiling bubble appears.*’ 

Three types of miso predominate in Japan: rice, barley and soy- 
bean. The first two combine soybeans with salt and the chosen grain, 
the last is just salt and beans. Special misos containing chopped veg- 
etables, nuts, seeds, seafoods, seasonings and spices are generally 
sweet and have a fairly short shelf life. They are not used for miso 
soup but served as toppings for vegetables, salads, grain dishes or 
crackers. One type known as “finger lickin’” miso was a popular des- 
sert or sweet before modern sugar confections came in vogue.*® 

In China, chiang (jiang) is the name for a dark, salty, thick and 
chunky soybean paste, often made with wheat and seafoods.*? 

Japanese miso production begins with soaking whole soybeans 
in water and cooking until tender. The beans are then dusted with a 
fungal starter, usually Aspergillus oryzae, and combined with rice or 
barley. These nuggets incubate until the fungus matures and turns 
the product white, warm and fuzzy. The mature nuggets are then 
mixed with salt and water and left in cedar vats to ferment for one 
to three years. During aging, the bean-rice or bean-barley nuggets 
turn to paste, while flavors and aromas develop. The process takes 
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place at the natural temperature of its environment, slowing down 
in the winter and speeding up in the summer. When the miso is 
fully ripened, it is blended, pressed and packaged.*” 

Small-time Japanese producers of rice and barley misos produce 
hundreds of distinct varieties by varying the ratio of beans to grains. 
Hatcho and other grain-free soybean and salt misos come in fewer 
varieties. The relative lack of carbohydrates and moderate to high 
salt content make lengthy aging necessary, and this invariably leads 
to darker colors, stronger odors and flavors that many westerners 
consider acquired tastes. Hatcho miso is renowned for its strength- 
ening effects and medicinal properties and was taken on six Japa- 
nese expeditions to the South Pole.*! 

During most of its history, miso was used to preserve meat and 
vegetables.°? On a tour of Tokyo in the early 1930s, William Morse 
and other USDA researchers found “considerable quantities of fish 
preserved in white miso and in sake mash” and that nearly all food 
stores carried vegetables preserved in red miso. Morse said that he 
enjoyed a dinner of beef preserved in white miso that reminded him 
of “sugar-cured hams of the southern states.” Of the use of miso as a 
preservative, he wryly observed that it would “undoubtedly prove 
far less harmful than some of the products (alcohol) now used in 
violation of the 18th amendment.” 

During the past few decades, American miso masters have suc- 
cessfully made miso using peanuts, chickpeas, peas, lentils, azuki 
and other beans in place of soybeans; with corn, millet, wheat or 
buckwheat in place of the traditional rice or barley; and with kelp 
replacing some of the salt. Traditional miso is made only with natu- 
ral whole ingredients. It is never pasteurized, an unnecessary pro- 
cess that destroys the enzymes that aid digestion.™* 


QUICK AND EASY 

Quick misos were first produced on a large scale around 1960. 
These are fermented for three to 2] days in temperature-controlled, 
heated environments. To improve flavor, aroma and appearance, 
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sweeteners (usually sugar or caramel syrup), bleaches, sorbic acid 
preservatives, food colorings and MSG are likely to be added. The 
products are always pasteurized.°>°’ 

The most common quick misos are dehydrated instant pow- 
ders and dried soup mixes. Spray-dried versions are made by mixing 
miso with enough water to make a slurry, then blowing it in a fine 
spray into the top of a 150-foot-tall tower filled with circulating hot 
air. The miso dries as it falls. The spray inlet temperature is a very 
hot 482 degrees F, which kills all the enzymes and probably a lot of 
the vitamins as well. Today, freeze drying is preferred. Regular miso 
is spread one inch thick on steel trays, slid into a large vacuum cham- 
ber and quick frozen at a very low temperature of about minus 22 
degrees F. It is then dried at about 104 degrees F for 10 to 15 hours. 
Although this method better preserves flavor and aroma, nearly all 
dried misos contain MSG, sodium succinate, inosinic acid and vari- 
ous other flavorings, colorings and additives.°’ Those sold in Ameri- 
can health food stores generally have a much shorter list of ques- 
tionable ingredients but concerns about the loss of enzymes remain. 


NATTO: THE LAST STRAW 

There’s nothing natty about natto. This soaked, boiled or 
steamed and then fermented, whole-soybean product is notable for 
its sticky coat, cheesy texture, musty taste, sliminess and pungent 
odor. Natto first appeared in northeastern Japan about 1,000 years 
ago. Traditionally, it smelled like straw because it was made by in- 
oculating whole cooked soybeans with Bacillus subtilis or Bacillus 
natto and incubated in straw. The straw also absorbed the none-too- 
fragrant ammonia-like odor. Because of frequent contamination by 
unwanted microrganisms, natto makers abandoned the straw method 
in favor of inoculating the cooked beans with B. natto, then mixing 
and packing the product in wooden boxes or polyethylene bags.°’ 

Natto may be served with mustard and soy sauce, or used in 
soups and spreads in Japanese cuisine. A little goes a long way. Chil- 
dren love it—not for its strong, some would say, rotten flavor—but 
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because its glistening threads can be stretched, making it one of the 
all-time great play foods. As a food, natto is popular only in certain 
parts of Japan. Many restaurants that serve natto require patrons to 
sit in a private area so as not to offend other patrons with the dis- 
tinctive smell. 

Natto is one of the few fermented soy products in which the 
bacteria predominate over the fungi. It’s made the news as a good 
source of vitamin K, which exists in only a few foods other than 
animal fats like butter but is vital to blood clotting and healthy bone 
formation and preservation.” 


TEMPEH: BREAKING THE MOLD 

Tempeh, the most popular fermented food in Indonesia, is a 
chunky, chewy, nutty, smoky—and moldy product. It is easy to di- 
gest and especially rich in B vitamins, minerals, omega-3 fatty acids 
and enzymes.°!° 

The traditional tempeh-making process is a long one. Dry whole 
soybeans are boiled, drained and hulled; soaked and prefermented 
for 24 hours; boiled again for an hour, drained and cooled; inocu- 
lated with Rhizopus oligosporus or another Rhizopus strain; wrapped 
in banana leaves; and allowed to ferment at room temperature for 
24 to 48 hours. In addition to the mold, numerous bacteria, yeast 
and other microorganisms proliferate in tempeh. Scientists study- 
ing 81 tempeh samples isolated 69 molds, 78 species of bacteria and 
150 species of yeast. Tempeh can be made of soybeans alone or com- 
bined with rice, barley, wheat, seaweed, peanuts, fish or other ingre- 
dients. Fermentation of tempeh is short and simple, and it can eas- 
ily be done at home. Today, the pace of tempeh-making is some- 
what increased by using soybeans that have been dehulled, cracked 
and cooked in water with a little vinegar.® 

Tempeh is very perishable. In America, it is generally sold as a 
vacuum-packed frozen slab. It can be grilled, broiled, baked or put 
into soups, stews, chilis, and casseroles. It is firm enough to be sliced 
or cubed, fried and baked, yet it tender and easy to chew and digest. 
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Expect to find mold on it. That mold is the very key to tempeh’s 
healthful properties, particularly its digestibility. White is fine. So 
are gray or black pin holes on the surface. More black means the 
tempeh is stale and likely to be bitter. Strong ammonia smells or 
green mold carry the unmistakeable message—“Throw it out.” 


SOY SAUCE: THE REAL McSOY 

Soy sauce is the best-known flavor enhancer in Asian cooking. 
It’s the one old-fashioned soy product used regularly by Americans— 
or it would be if the soy sauces sold here bore any resemblance to 
the original. In a recent “How America Eats” survey, Bon Appetit maga- 
zine reported that soy sauce enjoys a 64 percent approval rating, 
lagging behind only Dijon mustard at 79 percent and salsa at 75 
percent. ° 

Traditional Japanese soy sauce or shoyu is a brown liquid made 
from soybeans that have undergone a long fermenting process. It’s 
made by adding spores from an Aspergillus mold to a mixture of 
roasted soybeans and roasted, cracked wheat. The culture is grown 
for three days, then mixed with salt water and brewed in non-tem- 
perature controlled fermentation tanks for six to eighteen months. 
It took the Japanese 600 years to develop this distinct, high-quality 
product from the juices left over from miso manufacture.” 

A similar product made only with soybeans (without the wheat) 
is known as tamari. In America tamari has become an all-purpose 
term that refers to any natural soy sauce. This inaccuracy came from 
the macrobiotic leader George Ohsawa, who used the word tamari 
when shoyu proved too difficult for westerners to pronounce or spell. 

The Japanese also make a product named shiro using a very 
high ratio of wheat, fermented under conditions designed to pre- 
vent color development. It is very light yellow to tan and has a lower 
amino acid content.® 

Genuine Chinese soy sauce has a stronger and saltier flavor, 
tends to be a homemade product, and is rarely sold in the west.® 

When William Morse of the USDA visited Japan on his expedi- 
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tions to Asia between 1928-1932, he reported that soy sauce was 
manufactured on a large scale and universally used by the Japanese, 
rich and poor. At one operation he counted 90 large vats where the 
mash was allowed to cure for 18 months.’° 

After World War II, American forces occupying Japan donated 
surplus American soybeans—but only to manufacturers who aban- 
doned old-fashioned traditional processes in favor of newfangled, 
chemical hydrolysis methods using hydrochloric acid. This so dis- 
turbed traditional s/ioyu makers that Kikkoman set out to find a pro- 
cess that would be faster and acceptable to the Americans but would 
not entirely abandon Japanese tradition. In 1948, the company came 
up with a new method that involved the fermentation of hydro- 
lyzed vegetable protein. The combination of speed, economy and 
taste so impressed American officials that Kikkoman won its full al- 
lotment of soybeans. Traditional Japanese slioyu producers were ap- 
parently less impressed for they reinstituted their traditional time- 
intensive methods soon after the occupiers went home.’! In America, 
however, major soy sauce producers moved ahead with ever more 
automation, chemicals, preservatives, pasteurization, artificial col- 
orings, sweeteners and flavor enhancers such as MSG. 


SOYLD: SAUCE 

The soy sauce-like products most commonly sold in American 
supermarkets and used at Chinese restaurants are commonly made 
in two days or less. Soybean meal and often corn startches are rap- 
idly reduced to their component amino acids using a high-tech pro- 
cess known as “rapid hydrolysis” or “acid hydrolysis,” which involves 
heating defatted soy proteins with 18 percent hydrochloric acid for 
8 to 12 hours, then neutralizing the brew with sodium carbonate. 
The result is a dark brown liquid—a chemical soy sauce. When mixed 
with some genuine fermented soy sauce to improve its flavor and 
odor, it is called a “semi-chemical” soy sauce. Sugars, caramel color- 
ings and other flavorings are added before further refinement, pas- 
teurization and bottling.’*”4 
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The rapid hydrolysis method uses the enzyme glutamase as a 
reactor. This creates large amounts of an unnatural form of glutamic 
acid that is found in MSG. In contrast, production of genuine old - 
fashioned soy sauce uses the enzyme glutaminase to form glutamic 
acid, which imparts a delicious taste.’> Other undesirables also ap- 
pear during chemical hydrolysis —levulinic and formic acids, instead 
of beneficial lactic acid, and gas producers dimethyl sulfide, hydro- 
gen sulfide and furfurol from the amino acid methionine. The hy- 
drolysis process results in total destruction of the essential amino 
acid tryptophan.’”° 

Modern soy sauces may also contain dangerous levels of chemi- 
cals known as chloropropanols, which are produced when soy sauce 
production is speeded up using acid hydrolyation methods. In Great 
Britain, nearly 25 percent of commercial soy sauces were found to 
contain dangerous levels of these chemicals, and products were re- 
called in 2001. New Zealand supermarket chains also withdrew soy 
sauces from their stores. No recalls occurred in America, but because 
most modern companies use some form of this method and exercise 
less-than-perfect quality control, the safety of commercial soy sauces 
cannot be assured.’””” 

Researchers have also found furanones in soy sauce. These are 
mutagenic to bacteria and cause DNA damage in lab tests.8°?! 
Salsolinol, a neurotoxin linked to DNA damage and chromosomal 
aberrations, Parkinson’s disease and cancer, has been identified in 
soy sauce.** Ethyl carbamate—also linked to cancer—is found in com- 
mercial samples of soy sauce, miso and some alcoholic beverages. 
The maximum concentrations observed were 73 mcg per kg in soy 
sauce compared to the tiny amount of 7.9 mcg per kg found in miso.*° 

Soy sauce also contains a high content of the amino acid 
tyramine, a potent precursor of mutagens produced by nitrites.$*”! 
The tyramine content makes this product unsuitable for people tak- 
ing monoamine oxidase inhibitor (MAOJ) drugs, which are com- 
monly prescribed for depression, migraines and high blood pres- 
sure.””> The best known tyramine-rich foods are aged cheeses, red 
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wines, smoked and pickled herring and beer. Eating any of them— 
including tyramine-rich soy sauce—while taking MAOI drugs can 
bring on an episode of high blood pressure accompanied by severe 
headache, palpitations and nausea. 

Recently, the Chinese Ministry of Health approved the fortifi- 
cation of soy sauce with iron to help prevent and treat iron-defi- 
ciency anemia, a problem affecting 12.3 percent of urban and 26.7 
percent of rural Chinese schoolchildren and as much as 35 percent 
of women of childbearing age.”* This special soy sauce will treat iron 
deficiencies caused, in part, by soy foods in the diets of the poor. 
Beans and grains contain high levels of phytates that cause iron and 
other mineral deficiencies (see Chapter 17). 


NO BRAGGING RIGHTS 


Bragg’s Amino Acids—an unfermented liquid soy prod- 
uct invented by health food pioneer Paul Bragg—is a soy 
sauce alternative preferred by many health aficionados. Its 
main claim to fame has been a lower sodium content than 


tamari or shoyu. Lower sodium does mean low, however, 
and the company was warned in 1996 by the FDA that its 


“no salt” label was misleading and that the “healthy” claim 
was unwarranted given those high sodium levels. The com- 
pany was also told to cease and desist using its “No MSG” 
claim. As a “hydrolyzed protein,” Bragg’s contains free 
glutamic acid, better known as MSG, and aspartic acid, two 
well-known neurotoxins. 


SOURCE: Letter from Elaine Messa, Director of the FDA’s District Office, 
Irvine, CA, to Patricia Bragg, President, Live Food Products, May 29, 1996. 
See Chapter 11 for a discussion of the dangers of hydrolyzed proteins. 
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MY SOY STORY: WIPED OUT 


lam very sensitive to MSG so | always avoid foods that 
have it on the label. Since | avoid red meat, | am concerned 
about getting enough protein. One day | bought some Bragg’s 
Amino Acids and added it to some soup that | had made—the 
label said “No MSG" so | thought it would be OK. Within an 
hour of eating the bowl of soup | had a full-blown MSG reac- 
tion—face red and swollen, heart pounding, and feeling irri- 
tated and angry at everything. | did not sleep at all that night. 
| was completely wiped out. 
| have since learned that the hydrolyzed protein in foods 
like Bragg’s Amino Acids always contains free glutamic acid, 
or MSG. Sometime later Bragg’s stopped putting “No MSG” 
on their labels. Wish | had known at the time. 
L.P., Winchester, VA 
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the uader alternatives 


oy drink—popularly known as soy milk—is a lactose-free 
dairy substitute that is made from soybeans that have been 
soaked, ground, cooked and strained. 





SOY BEVERAGES 
LAND OF MILK AND MONEY 

The food industry is now aggressively marketing soy beverages 
with everything short of a soy mustache campaign, selling them in 
gable-top cartons right next to dairy products in the refrigerated 
sections of grocery stores. Sales of soy milks came to nearly $600 
million in 2001 and are projected to reach $1 billion by 2005.' 

Soy milk drinkers might be startled to learn that the Chinese 
did not traditionally value soy milk. Soy milk was nothing more 
than a step in the tofu-making process. The earliest reference to soy 
milk as a beverage appears in 1866,” and by the 1920s and 1930s, soy 
milk was popular as an occasional drink served to the elderly and 
often mixed with shrimp or egg yolk.*° Harry Miller, an American- 
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born Seventh Day Adventist physician and missionary, nicknamed 
the “Albert Schweitzer of China,” is credited with building fifteen 
hospitals and inventing a commercially feasible method to manu- 
facture soy milk in China.°* 

It is Dr. Miller who first informs us that soy milk was not tradi- 
tional in Japan. In a 1959 article for Soybean Digest entitled “Why 
Japan Needs Soy Milk,” he described seven months spent as a sur- 
geon and physician at the Tokyo Sanitarium and Hospital and how 
his idea of a soybean beverage and milk made from the soybean 
used for soups was something “altogether new.” After setting up a 
pilot plant to make soy milk, soy cream, soy ice cream and a soy 
spread, he came up with the idea “of such additions to be made to 
the tofu plants.” Despite Dr. Miller’s efforts, the Japanese found the 
flavor and odor of soymilk undesirable, and soymilk consumption 
did not pick up until the late 1970s when the soy industry began 
advertising soy milk as a “healthful, ‘pick-me-up’ energy drink for 
stressed workers and business people.”'® 

Dr. Miller and his son Willis established the first soy dairy in 
Shanghai in 1939, but never had a chance to find out how it would 
succeed. Within months Japan invaded China, bombed the factory 
and sent the Millers packing to Mt. Vernon, Ohio, where they un- 
dertook the conversion of Americans to the virtues of soy milk.!° 
Later in life, Dr. Miller continued his work in China, Taiwan and 
India. His medical practice included a specialty in goiter surgery,"' 
an interesting choice given our current knowledge about soy’s dam- 
aging effects on the thyroid gland (see Chapter 27). 

Jt is a surprising fact that the very first soy dairy was not even 
founded in Asia, but northwest of Paris in 1910 by Li Yu-Ying, a 
Chinese citizen, biologist and engineer. '” 


SOY DRINK: MILKING THE BEAN 

The old-fashioned soy milk-making process begins with a long, 
relaxing soak. The softened beans are then ground on a stone grinder, 
using massive amounts of water. The mush goes into a cloth bag, is 
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placed under a heavy rock, and pressed and squeezed until most of 
the liquid runs out. The soy paste is then boiled in fresh water. Large 
amounts of filthy scum rise to the surface and are carefully re- 
moved.!*.!4 

The modern method is faster and cheaper—and some manu- 
facturers retain the scum.'> Modern methods also speed up the pre- 
soaking phase with the use of an alkaline solution, skip the squeez- 
ing and skimming steps, use common tap water, and cook the soy 
paste in a pressure cooker. The speed comes at a cost: the high pH of 
the soaking solution followed by pressure cooking destroys key nu- 
trients, including vitamins and the sulfur-containing amino acids. 
This processing combination also decreases the quality of the amino 


UNSAFE AT ANY SPEED 





Homemade soy milk would appear to be fresher, cleaner 
and safer than readymade packaged brews. But it’s “buyer 
beware” when it comes to some of the speedy new ma- 
chines on the market. Robert Cohen—the “Not Milk Man” 
who has assertively publicized the health dangers of com- 
mercial dairy products—recently put a soy milk machine 
known as the SoyToy on the market. Ignoring centuries of 
accrued wisdom, Cohen boasts that his machine makes 
soymilk in only 25 minutes and does not require presoaked 
beans. Soymilk that has not been properly soaked, skimmed 
and cooked at length is “all natural” all right, and guaran- 
teed to deliver a full load of the soybean’s antinutrients. For 
most “not milk” drinkers, that could mean digestive distress, 
gas and mineral malabsorption. 


SOURCE: Make soymilk with SoyToy - new machine, unique process. Busi- 
ness Wire via NewsEdge Corporation. www.soyatech.com. Posted 6/17/2002. 
Detailed information about the antinutrients in soy and the importance of 
deactivating them through proper processing is provided in Chapters 15-20. 
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acid lysine and may produce a toxin, lysinoalanine.'® Although lev- 
els of lysinoalanine in soy milk are low, there are valid safety con- 
cerns (see Chapter 11). 

Taste is what most concerns the soy industry. As Peter Golbitz, 
President of Soyatech in Bar Harbor, Maine, puts it, “The challenge 
for the soy industry has been identifying and inactivating the com- 
ponents primarily responsible for the undesirable beany flavor, aroma 
and aftertaste in soymilk.”’’ The guilty party in this case is the en- 
zyme lipoxygenase, which oxidizes the polyunsaturated fatty acids 
in soy, causing the “beaniness” and rancidity. The industry’s at- 
tempted solutions have been high heat, pressure cooking and re- 
placement of the traditional presoaking with a fast blanch in an 
alkaline solution of sodium bicarbonate (baking soda). Major manu- 
facturers have even “offed” the off flavors using a deodorizing pro- 
cess similar to that used in oil refining, one that involves subjecting 
cooked soymilk to extremely high temperatures in the presence of a 
strong vacuum.'® 

To cover up any “beaniness” that remains, processors pull out 
the sweeteners and flavorings. Almost all commercially sold soymilks 
contain barley malt, brown rice syrup, raw cane crystals or some 
other form of sugar. The higher the sugar, the higher the acceptabil- 
ity among consumers. Although many consumers believe that fla- 
vors such as “plain” or “original” have no sugar added, they are al- 
most always sweetened. Even so, a panel of professional “sensory 
analysts” at the Arthur D. Little Company evaluated the taste, color, 
viscosity, balance, fullness, bitterness and aftertaste of all the lead- 
ing soy beverages and found them wanting. The company helps the 
processed food industry “translate the voice of the consumer into 
product specifications.”'? The panel’s verdict on soy milk was that it 
does not currently meet consumer standards for flavor quality and 
flavor consistency, and will not capture the mass market until vast 
improvements are made. 

The worst problems were: the darker, dirty-looking color of some 
brands of soy milk (compared to the white of dairy milk); chalky 
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“mouth feel;” musty or burnt protein odors; and beany and bitter 
aftertastes. None of the soymilks evaluated came close to matching 
the flavor quality of dairy milk, although vanilla-flavored soymilks 
fared best. While consumers perceive refrigerated soy products as 
fresher and better, these products did not score any higher than the 
shelf-stable versions in the taste tests.2°?3 

Eliminating the aftertaste is a particularly challenging task. The 
undesirable sour, bitter and astringent characteristics come from oxi- 
dized phospholipids (rancid lecithin), oxidized fatty acids (rancid 
soy oil), the antinutrients called saponins, and the soy estrogens 
known as isoflavones. The last are so bitter and astringent that they 
produce dry mouth.**** This has put the soy industry into a quan- 
dary. The only way it can make its soy milk please consumers is to 
remove some of the very toxins that it has assiduously promoted as 
beneficial for preventing cancer and lowering cholesterol. The op- 
portunity to profit from selling both the soy milk and bottles of 
isoflavone supplements will surely prevail. 











WILLY WONKA'S SOYMILK FACTORY 


How much sugar is needed to sweeten an eight-ounce 
serving of soymilk? Anywhere from 4 to 16 grams (slightly 
less than 1 teaspoon to slightly more than 1 tablespoon). The 
Center for Food Reformulation at TIAX, a collaborative prod- 
uct and technology development firm based in Cambridge, 
MA, recently compared 64 soymilks on the market and con- 





cluded that the most common way food processors meet 
“consumer flavor expectations Is to add sugar.” 
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FORTIFICATION 

Most soymilks are also fortified with calcium, vitamin D and 
other vitamins and minerals inadequately represented in soybeans, 
and stabilized with emulsifiers. This has been true at least since 1931 
when a Seventh Day Adventist company fortified soy milk with cal- 


cium.?° 


| have experienced first-hand problems with soy milk. 
For many years | was one of the strong supporters of drink- 
ing soy milk. A few years ago, | was diagnosed with an en- 
dometrioma (a form of cyst) of the right ovary. It was at this 
time that | became aware of unpleasant side effects each 
time | ingested soy milk. | would experience symptoms of 
tiredness, irritability, abdominal bloating, flatulence and ex- 
tremely tender breasts. | also noted excess fluid retention. 

| have tried several times since having the endometrioma 
removed to drink soy milk. On each occasion the above symp- 
toms returned. | have also recently been diagnosed with a 
multi-nodular goiter of the thyroid gland. The right side is 
the worst, containing several nodules (same side as the en- 
dometrioma). 

As a natural health practitioner, it has been necessary 
for me to rethink my recommendation of soy milk, particu- 
larly as | specialize in infertility and cannot afford to interfere 
with my patients’ hormone health. It has also been brought 
to my attention from one 33-year-old male patient who af- 
ter many years of using soy milk ceased having it to find 
that his energy levels increased and his rather poor libido 
improved almost instantly and has not changed in the last 
SIX months. R.K., Akron, Ohio 
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Even in health-food store soy foods, these added supplements 
are cheap, mass-produced products. The soy milk industry puts vita- 
min D, in soymilk, even though the dairy industry quietly stopped 
adding this form of the vitamin years ago. While any form of vita- 
min D helps people meet their RDAs (Recommended Daily Allow- 
ances), D, has been linked to hyperactivity, coronary heart disease 
and allergic reactions.?’ 

Low fat—or “lite” soymilks—are made with soy protein isolate 
(SPI), not the full-fat soybean. To improve both color and texture, 
manufacturers work with a whole palette of additives. Several years 
ago, titanium oxide, a form of white paint, was popular. Those who 
did not shake the containers thoroughly often found watery soymilk 
with lumps of white glop at the bottom. The soy industry has now 
moved on to less palette-able, more palatable solutions to the color- 
texture problem. Because soymilk made with SPI needs at least some 
oil to provide creaminess, canola oil—not soy oil—is often added. 
The soy industry knows that its own oil is not perceived as healthy. 


YOGURTS, PUDDINGS AND COTTAGE CHEESES 

Soy milk-derived products such as soy puddings, ice creams, 
yogurts, cottage cheese and whipped creams are entering the main- 
stream but they still earn poor reviews from taste testers. In 2003, 
Time magazine wrote “The soy-based yogurts we tried. .. were chalky, 
gritty and sour, with a chemical aftertaste. You might go for them, 
but a typical reaction from one of our testers was ‘awful.’”2" Most 
soy milk-derived products contain a thickener derived from a red 
seaweed known as carrageenan. This water-soluble polymer or gum 
often serves as a fat substitute. For years food scientists assumed it to 
be safe, but recent studies show that carrageenan can cause ulccr- 
ations and malignancies in the gastrointestinal tract of animals.?° 


CHEDDAR AND JACK: WHO SOYVLD MY- CHEESE? 
Soymilk is the starting point for the making of the soy cheeses 
for pizza, Mexican food, and pasta. Soy cheeses can be artificially 
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flavored to resemble American cheese, mozzarella, cheddar, Monterey 
jack and Parmesan, and they’re increasingly used by fast food opera- 
tions such as Pizza Hut. 

Most soy cheeses are made with some casein, a cow’s milk pro- 
tein that helps make the ersatz product taste more like “real” cheese. 
Without it, soy cheeses that are heated will soften, but not melt and 
stretch. The taste and texture of totally vegan soy cheese products 
incur the wrath of both professional reviewers and members of the 
public, who have described these imitation cheeses as “barely ed- 
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ible,” “yukky,” “disgusting,” “plastic,” “rubbery,” and “smelling like 
old, stinky socks.”*° Even the Center for Science in the Public Inter- 
est, an organization that says it wants to recommend vegan cheeses 
to its constituents, criticized the soy versions of Swiss, cheddar and 
jack cheese for being “barely distinguishable from each other” and 
said “none came close to even a decent store brand of cheddar, never 
mind havarti or Jarlsberg.”*! 

Although often promoted as “healthful” with the phrase “no 
cholesterol,” many brands of soy cheeses contain dangerous par- 
tially hydrogenated fats—with the highest levels in the brands that 
taste the best. The main ingredient of Tofutti brand soy cheese, for 
example, is water, followed by partially hydrogenated soybean oil. 
Citizens for Science in the Public Interest found that “each 2/3 ounce 
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slice contains 2 grams of artery-clogging trans fats. 
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SOYVAEALT RY 
WHAT IS THIS FOOD? 


Water, sugar, corn oil, soy proteins, tofu, pecans, high fructose 
corn syrup, brown sugar, mod food starch, veg mono and 
diglycerides, cocoa butter, guar, locust bean and cellulose gums, 
| carrageenan, nat. flavors, salt, caramel and annatto colors. 

| 


| Answer: Tofutti non-dairy frozen dessert. Flavor: Better Pecan. 
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Recently Kraft Foods patented a method for preparing “natu- 
ral” cheeses containing 30 percent soy protein. The new method 
uses enzymes to turn soybeans into soy protein hydrolyzates, basic 
amino acids that food chemists can fully integrate into the structure 
of casein. This complex is then added to milk, which is clotted with 
rennet to form curds and whey. Conventional cheese-making tech- 
niques turn the curds into cheese. Without the initial enzyme treat- 
ment, the soy would interfere with milk clotting and prevent the 
formation of a proper curd.*8 Regarding the possible dangers of 
hydrolyzates (see Chapter 11), the company is mum. 


SOY ICE-CREAM: THE BIG; FREEZE 

Soy ice creams have fared slightly better than soy cheeses. 
Indeed, Peter Golbitz of Soyatech credits Tofutti, the first commer- 
cially successful soy ice cream substitute, as having “proved to Ameri- 
cans that a soybean-based food product could actually taste good.”*4 
Calling the product “Tofutti,” however, is a bit of a stretch. Indeed 
in the 1980s, muckraking reporters exposed the product as contain- 
ing no tofu whatsoever. Today the first three ingredients in the dif- 
ferent flavors of Tofutti are water, white sugar and corn oil, followed 
by soy protein isolate and sometimes tofu. Brown sugar and high 
fructose corn syrup make up most of the rest. The long list of ingre- 
dients is printed with abbreviated wording in tiny, hard-to-read type 
around the edge of the top of the carton. Newer brands of soy ice 
cream such as Soy Dream and Imagine contain fewer ingredients; 
they consist mainly of water, some form of sugar, soy and more sugar. 


YUBA: IT’S A WRAP 

A soymilk derivative rarely found in American markets is yuba, 
a traditional Japanese product made by boiling soymilk and lifting 
off the skin that forms on the surface. Dried into sheets and flakes, 
yuba is used as wrappers for rice or vegetables, or deep fried to make 
soy chips for snacking. The product is expensive because it is so la- 
bor intensive.*>*’ 
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American companies are developing instead an edible, biode- 
gradable wrap made from soy proteins that can be coated onto the 
food products or used in place of plastic wrap. Plans are for these soy 
films to be impregnated with antimicrobial agents, and applied to 
foods either by wrapping them or spraying them with a liquid that 
dries into a coating. The industry expects that consumers will appre- 
ciate the convenience of well-wrapped foods that have nothing to 
remove and nothing to throw away.*® 


TOFU: ON THE BLOCK 

Tofu is famous for its bland, self-effacing personality. Tofu ab- 
sorbs other spices and flavors readily and comes in so many differ- 
ent textures that it can be easily cut, crumbled or creamed. It’s the 
perfect food for people who think they want to eat soy, but prefer 
not to know it’s there. Many of the tofu cookbooks on the market 
play to the public’s essential dislike of tofu with titles like This Can’t 
Be Tofu'*? 

Tofu is more digestible than other soybean products. Most of 
soy’s unwanted components—including the infamous flatulence- 
producing oligosaccharides—concentrate in the soaking liquid rather 
than in the curd so they are reduced in quantity, but not completely 
eliminated. Those who don’t eat too much rarely experience major 
gas problems unless they have soy allergy or food sensitivity (see 
Chapters 15 and 24). 

Tofu is made by adding a curdling agent to soymilk, which 
then separates into curds and whey. The curds can be eaten in the 
fresh, soft and soupy state but they are usually pressed and firmed 
into the cakes and sold as tofu. The final product sold in American 
stores is almost never fermented, aged or ripened, so it is not accu- 
rate to refer to tofu as “soybean cheese.” That’s another product 
altogether, as discussed above. 

In China, the traditional curdling agent is gypsum, a rock pri- 
marily composed of calcium sulfite, better known as Plaster of Paris. 
The Japanese prefer an agent taken from sea salt that they call nigari, 
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which is primarily composed of magnesium chloride, better known 
as Epsom Salts. The choice of a curdling salt determines whether the 
tofu will be high in calcium or magnesium. Soybeans are not good 
sources of either mineral.*0"! 

To make the delicately textured form of tofu known as “silken 
tofu,” a thick soymilk or soy yogurt is poured directly into a package 
along with calcium sulfate or glucono-delta-lactone. The sealed pack- 
age is then heated to cause coagulation and shipped directly to the 
stores. Silken tofu is preferred by the Japanese. Smooth and delicate 
like custard, it still contains the whey. Consequently, it has more 
vitamins than regular tofu but also more of the unwanted 
antinutrients.17* 

Tofu is easily prepared from whole soybeans at home or in smal] 
shops. Although several American tofu chefs and cooks at The Farm 
(a vegan community in Summertown, Tennessee) have invented 
faster methods of making tofu from readymade soy flour, their meth- 
ods produce a less digestible product that is higher in antinutrients. 
But the main reason most manufacturers still begin with well-soaked 
whole beans is that it’s more economical.” 

Many tofu products sold are pasteurized (which adds 30 to 60 
days to the shelf life of refrigerated tofu) or aseptically packaged 
(which makes it possible to store them for a year or more at room 
temperature). Cases of microbial contamination have been reported, 
particularly for tofus sold in produce sections rather than out of 
refrigerated cases.*° 

Although tofu sales grew from $95 million in 1990 to $130 
million in 1996, companies complain that tofu sales have come on 
“hard times” during the last few years. Apparently, consumers are 
rejecting it in favor of easy-to-prepare, ready-to-eat and low-fat soy 
meat alternatives.*° As a result, several tofu companies have started 
targeting their products for particular uses, labeling them “soft for 
blending, 
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medium for mixing” or “super firm for dicing.” Tofu 2 
Go products are precooked and come packaged with dipping sauces 
for ready-to-eat lunches. Several brands also come preflavored with 
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barbecued, curried or other seasonings. Sweeteners, MSG and natu- 
ral or artificial flavorings may be present. Tofu’s relatively high fat 
content has also led the soy industry to develop low-fat or “lite” 
versions of tofu. 

The tofu eaten in many rural areas of China differs substan- 
tially from the familiar Japanese and American versions. In the Na- 
tional Geographic film Faces of Asia: A Tale of Tofu,*’ Chinese villagers 
are Shown collecting the soymilk they have just made and then pour- 
ing it into a cauldron and boiling it for at least six more hours. Ac- 
cording to the film’s narrator, the tofu masters go to all this trouble 
to get rid of the “poisons” in the bean. The Chinese then curdle this 
milk and consume some of the curds within 24 hours. The rest is 
fermented for at least three months, a process that not only pre- 
serves the tofu—without refrigeration, drying or aseptic packaging— 
but turns it into a nutritionally dense product similar to miso, tempeh 
and other “good old soys.” 

Fermented tofu cubes—covered with white or yellowish white 
fungus mycelia—have a firm texture, salty taste and distinct flavor. 
They are consumed as an appetizer or relish by the Chinese people. 
In Japan, a tofu fermented in miso has a cheese-like taste and is 
called sofu.*®? 


DOWN TO THE DREGS: OKARA 

Traditionally, okara was a byproduct of the soymilk and tofu- 
making processes. Today it is more likely to come from soy protein 
isolate manufacture. It’s the leftover soybean pulp—the husk, the 
dregs, the grinds. It looks like moist sawdust, consists of little more 
than fiber, has an exceptional water-absorbing capacity and is mostly 
indigestible. The Japanese call it “tofu’s head,” to distinguish it from 
the curd, which is known as “tofu’s brain.” Comprised of the carbo- 
hydrate chains found in the outer bran layers of whole grains, okara 
is a high fiber product that can help move the bowels.°”°! 

Okara absorbs flavors well, has a somewhat “nutty” flavor, and 
is used in some vegetarian burgers and soy sausages sold in frozen 
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Not content with their profits in America, where soymilk 
is experiencing double-digit growth, soy promoters have 
turned their attention to the continent of India, a nation that 
holds the cow sacred and that has depended on milk prod- 
ucts for its animal protein and fat for thousands of years. lg- 
noring the wisdom of classic Ayurvedic medicine, medical lead- 
ers in India have started warning Indians about the dangers of 
milk, claiming that 50 to 90 percent of Indians are lactose 
intolerant! “The time to find a healthy alternative to dairy Is 
right now,” says Neal Barnard, M.D., president of the Physi- 
cians Committee for Responsible Medicine (PCRM) in Wash- 
Weton, DC. 

An avid proponent of vegan nutrition, Dr. Barnard warns 
that cow’s milk contains many pesticide residues and that “Par- 
ents who unknowingly purchase chemical milk may be poi- 
soning their children.” Rather than recommend the obvious 
solution of fresh, clean milk—the kind that has nourished the 
Indian people for thousands of years—Dr. Barnard proposes 
soy milk as an alternative. He does not mention the fact that 
soy milk also contains pesticide residues, along with plant es- 
trogens and other toxins. 

One Indian doctor who was sold on the concept was the 
late Professor Dr. S. R. Naik, former head of the Department of 
Gastroenterology at the Sanjay Gandhi Post Graduate Insti- 
tute of Medical Sciences. Dr. Naik stated that there was no 
safe age to begin drinking cow and buffalo milk and that he 
“would surely welcome soya milk as a superior nutritional and 


healthy product to replace milk for everyone.” Demand for 
soy milk is so high that Dr. Barnard complains, “We need soya 
milk, but we can't get it.” American soy firms to the rescue! 


SOURCE: www.indiaserver.com. 
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PARENT WARNING: 
SOY MILK AND INFANTS 


Is soy milk an adequate substitute for infant formula? 
Health-conscious vegan parents want to know. Here’s how 
the soy industry replied in December 1998 when the following 
sincere but nearly illiterate question came up on the Question 
and Answer forum at the INTSOY (International Soybean Pro- 
gram) website. 

“We are interested in adequating home made soy milk 
for infants. Do you have a recepe to know how much fatty 
acids (oil) and sacarose | have to add to make more adequake 
for low income families that cannot buy formula and have spe- 
cific problems that make breast feeding not an option?” 

Karl E. Weingartner, Ph.D., passed the buck as follows: 
“You may want to discuss this matter with your child’s pedia- 
trician. The soymilk companies usually add vitamin A and vi- 
tamin D. However, soy-containing infant formulas contain many 
supplemental items including vitamins, minerals, fatty acids 
and more.” 

“May want to’? Soy milk is so dangerous to infants that 
commercial manufacturers such as WestSoy and others carry 
Strong warnings on their cartons. Indeed, news headlines about 
babies severely damaged by soy milk used as a substitute for 
infant formula sent ripples through the health-food industry 
in 1990. The first news story involved a severely malnourished 
five-month old infant who was admitted to Arkansas Children’s 
Hospital, Little Rock suffering from heart failure, rickets, vas- 
culitis and neurological damage. The baby girl had been fed 
nothing but Soy Moo—a soy drink manufactured by Harvest 
Foods—since she was three days old. An analysis of Soy Moo 
by the Arkansas Children’s Hospital revealed severe deficien- 
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cies in calcium, niacin and vitamins D, E and C. Soon after, the | 
FDA learned of a two-month old girl in California who was 
taken to a physician because she had failed to gain weight or 
develop properly. She was suffering from severe malnutrition 





after receiving EdenSoy exclusively from birth upon the rec- 
ommendation of a midwife. 

On June 13, 1990, Stuart Nightingale, M.D., Assistant Com- 
missioner for Health Affairs at the FDA, issued a warning about 
such use of soy milks saying they were “grossly lacking in the 
nutrients needed for infants” and asked all manufacturers, im- 
porters and private label distributors to put warning labels on 
soymilks so they that would not be used as formula substi- 
tutes: 







SQURGES: 
www.uiuc.edu/archives/experts/utilization/1998a/0746.html. 


FDA Consumer Magazine, September 1990, DHHS Publication 91-2236. 


food sections. It also appears in some breads and baked goods. In 


Indonesia, it may be inoculated with mold spores, pressed into cakes 
and incubated for 14 to 48 hours until it becomes bound into a 
fermented cake. A similar product is made in China, but fermented 
for 10-15 days then dried in the sun and fried.°?** 


NOT IN NATURE 

Pleasing consumers—and milking more of their dollars—re- 
mains the challenge as the soybean industry seeks effective and eco- 
nomical ways to improve the taste, color and texture of milk-like 
and cheese-like soybean products. Plain, “natural” and traditional 
Asian products just won’t pass muster in the American marketplace, 
and there is nothing natural about what will actually sell. As Peter 
Golbitz of Soyatech put it, “Soymilk is one of those unique food 
products that doesn’t exist naturally in nature, such as a fruit, veg- 
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etable or cow’s milk—it is, and always has been, a processed food. 
Since there are many options available to processors today in re- 
gards to process type, variety of soybean, type of sugar and an array 
of flavoring and masking additives, product formulators need real 
guidelines to follow to create winning products.”** For his “enor- 
mous contributions” to the cause, Golbitz won the 2004 Soyfoods 
Industry Leadership Award.* 


lam a 56 year-old male, in excellent health. I’m a vegetar- 
ian who occasionally eats fish and eggs and |! also get a lot of 
exercise. Several years ago, | began to consume huge quanti- 
ties of soy and soy products: soy beans, soy meat substitutes, 
soy milk, the whole thing. This summer | had an extensive 
series of blood tests and was shocked to find out that my 
parathyroid hormone (PTH) level was 274.0 (the normal range 
is 12.0- 72.0). My doctor told me to stop eating soy and to 
take calcium supplements with vitamin D. | retested several 
months later and my PTH was back to normal. | can only con- 
clude that all that soy was interfering with my calcium ab- 
sorption and that my parathyroid glands were telling my body 
to extract calcium from my bones so that there would be 
enough calcium in my blood. Also, on these tests my levels of 
TS and T4 were on the low end of “normal.” It seems frighten- 
ing that we are exposed to so much pro-soy propaganda. | 
certainly fell for it. lf | hadn’t had those blood tests, I’d still be 


practically living on soy, and I'd be well on my way to develop- 
ing osteoporosis. J.K., Raleigh, N.C 
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oy flour is a basic, low-tech product made from soybeans 

that have been hulled, cracked, heated and ground. It tastes 

so beany, goes rancid so easily and performs so poorly that 
not very much of it can be used in baked goods. Even so, soy flour 
has enjoyed a few minutes of fame. Memories of soy flour-enriched 
wartime rations and vegetarian fare at hippie communes die slowly. 
Indeed soy flour has sunk so much food over the years that public 
relations flacks have had to work overtime rehabbing its image.'* 


SOY FLOUR: NO RISING STAR 

Soy flour was rarely eaten in Asia, although it was used as food 
during the north China famine of 1920 to 1921.* In America and 
Europe in the 1920s, it was “not yet a common commodity,” al- 
though on record as a food for invalids and diabetics. The United 
States Department of Agriculture investigated the potential of soy 
flour at that time and found it could work in bread, muffins, bis- 
cuits, crackers, macaroni and pastry, so long as soy flour comprised 
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no more than one-fourth of the total.° 

Natural, full-fat soy flour is made from the whole soybean, and 
comes in both raw and toasted versions. Raw soy flour—known to 
the trade as “enzyme active”—is used as a bleaching agent and crumb 
color enhancer. The little enzyme that does the trick is lipoxy- 
genase.°® To keep it alive, the flour must remain raw, though raw 
flour is notoriously indigestible and even unsafe. Medical journals 
report hospitalizations caused by consumption of raw and incom- 
pletely cooked soy flours loaded with antinutrients, the most dan- 
gerous of which are the protease inhibitors (see Chapter 16). 

Lipoxygenase has another major disadvantage—it gives soy flour 
its famous “beany” and “bitter” taste. Indeed in 1967 a panel of 
evaluators could detect raw full-fat soy flours 80 percent of the time 
even when the flours were diluted as much as 1:750 with wheat 
flour. Methanol, ethanol and steam treatments improved the flavor 
scores, but the bad flavors could still be detected.’ 

Toasting the soy flour helps solve the antinutrient problem, 
but at the expense of damaging the soy oil, which in soy flour turns 
rancid so easily that buyers are advised to keep it refrigerated or fro- 
zen. The term “toasting” is used in the industry to refer to moist 
cooking with steam, and has nothing to do with what happens with 
the small kitchen appliance known as a toaster. Because of the ran- 
cidity problem—not to mention the profits to be made from the 
sale of the oil—most soy flours are of the low-fat—or defatted—type. 
Although stripped of most of their oils through a hexane solvent 
extraction process, enough remains to contribute to the develop- 
ment of rancid “off flavors.” Accordingly, most companies include a 
deodorizing step as part of the manufacturing process.'° 

The amount of fat in soy flour varies. The usual procedure is to 
defat soybean flakes and then add back a controlled amount of fat 
after the flakes have been milled. Defatted flour usually contains 
less than one percent fat. Low-fat flour may have some oil left in, or, 
more typically, contain oil added back to provide five to six percent 
fat. High-fat flour has soy oil added to a specified level, most often 
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15 percent. Full-fat flours are made from whole soybeans. Finally, 
there are lecithinated soybean flours containing five to 15 percent 
lecithin, added to serve the emulsifying needs of the food indus- 
try.) 12 

Processors of soy flour rely on heat to deactivate the soybeans’ 
anti-nutritional factors, but heat processing doesn’t work all that 
well. So many of the protease inhibitors (that block protein diges- 
tion) and the oligosaccharides (that cause flatulence) remain that 
soy flour has an international reputation as a cause of digestive cramp- 
ing, bloating and gas.'*'® 

For decades, the soy industry pressed for fortification of flour 
with soy protein as the solution to world hunger. Breads, after all, 
are the number one convenience food eaten by the masses. This 
idea might have taken off had there not been one major obstacle: 
soy-fortified flours didn’t just taste bad, they tasted terrible. Although 
the United States has donated billions of dollars of food commodi- 
ties containing soy protein to feeding programs in Third World coun- 
tries, there have been many occasions when they couldn’t even give 
it away.'” 

Today soy flour is widely used in commercial baked goods. 
Though billed as a protein booster or cholesterol lowerer, soy flour 
is actually used to save bakers bundles of money. Many commercial 
recipes add soy flour as an egg substitute, using a mixture of one 
tablespoon of soy flour with one tablespoon of water. Soy flour is 
used even more often as an even cheaper replacement for the al- 
ready cheap nonfat milk solids. 

Bakers frequently choose soy flour for its ability to moisten 
the final product, helping retain the illusion of freshness.'® Most 
commercial breads today contain small amounts of soy flour, even 
though they are not labeled as soy products. 

Even in baked goods marketed as containing soy, soy flour can 
replace no more than one-fourth to one-third of the total flour in 
quick breads, cakes and cookies before it adversely affects the taste, 
color and texture. To slip more soy flour into bread, the industry 
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often relies on chemical leaveners such as sodium stearoyl-2-lactylate 
(SSL), calcium stearoyl-2-lactylate (CL) or ethoxylated monoglyerides. 
These help achieve acceptable loaf volume and texture. Because soy 
flour tends to brown more rapidly than other flours, cooks must 
lower the temperature or decrease the baking time. When raw “en- 
zyme active” soy flours are used to improve color and dough han- 
dling, these low temperatures and short baking times can lead to 
incompletely cooked soy proteins.'? This has caused more than the 
usual digestive distress and the occasional hospitalization.?°*! 

Today soy flour is being phased out in favor of more costly 
high-tech upstarts—soy protein concentrate and soy protein isolate 
(see Chapter 8). These offer superior flavor with less bitterness and 
beaniness, a whiter color, longer shelf life, and fewer side effects in 
the form of cramping and gas.?*74 


SOY GRITS: CRACKING UP 

Soy grits are whole, dry soybeans that have been lightly toasted 
and then cracked into little pieces. Full fat or defatted, the only dif- 
ference between grits and soy flour is the particle size. Like soy flour, 
most grits easily become rancid and should be refrigerated, frozen or 
stored in a cool, dry place. Soy grits taste “beany” like whole soy- 
beans, but cook up more quickly—a mere 45 minutes compared to 
the many hours needed to soften the whole beans. Because such a 
short cooking time does little to deactivate the soybean’s harmful 
protease inhibitors and other antinutrients, there is every reason to 
believe that soy grits share the capacity of whole beans and soy flours 
to cause painful—and even dangerous—cramps, bloating and gas. 
They are used in baked products, meat substitutes and extenders.** 


SOY NUTS: AIR FARE 

Soy fans reach for crisp and crunchy soy nuts with brand names 
like Peanotz instead of real peanuts or cashews. The nuts, of course, 
are not nuts at all, but soybeans soaked for three or more hours, 
then either deep fried or oven roasted until well browned. They are 
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likely to be salted, sugared or even coated with chocolate to cover up 
the basic bean flavor. The protein level is higher than peanuts.”? 

Roasted soy nuts are not thought of as a traditional food in 
Asia, but such nuts were widely sold there in confectionary and food 
shops by the early 20th century. Generally, the nuts were sugar coated 
and sprinkled with seaweed, making them look like mottled beans. 
Candied soy nuts that had been boiled in syrup were also sold.” 

Sugary cover-ups help solve the flavor problem but have no 
effect on an even worse problem—flatulence. 


SOY NUT BUTTER BETTER: SPREAD TEINEY 

Soy nut butter is ground from roasted soy nuts. It’s not much 
different from peanut butter—if you can get past the texture, the 
aftertaste and the pumped up price. Pure soy nut butter is hard to 








FRESH AND CONFIDENT: 
THE NON-P.U. BEAN 


Don't like the flavor and aroma of traditional soy foods? 
Do we have a bean for you! “Naturally deodorized” and 
“healthier,” the L'STAR hybrid soybean is “only a few har- 
vests a way from reality” and set to “revolutionize the soy 
market.” With it, food manufacturers will be able to elimi- 
nate that embarrassing inner bean odor and put greater 
amounts of soy flour and soy oil into your food products. 
While less rancid oils are certainly a plus, health-conscious 





consumers concerned about soy allergens, goitrogens, es- 
trogens, and other antinutrients and toxins might not want 
to embrace the non-P.U. bean. 


SOURCE: Delicious, nutrient-rich, non-GM soybean to be unveiled at up- 
coming seminar. Posted 9/6/2004 www.soyatech.com. 
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give away, much less to sell. Accordingly, most products are gussied 
up with corn syrup, evaporated cane juice, malodextrin, salt, MSG, 
and other dubious additives, even most brands sold in health food 
stores. Soy oil and soy protein are added to improve consistency. All 
warnings about soy nuts apply. 


I've always been a “meat and potatoes” man but my dad 
and uncle died of heart attacks and | don’t want that to hap- 
pen to me. Since my cholesterol was a tad high and soy is 
Supposed to lower your cholesterol, | decided to start mixing 
soy grits into my hamburgers and to snack on energy bars 


and soy nuts. | did my best to eat this awful food but when- 
ever | did | had bad stomach cramps. | blew up like a balloon 


and had so much gas my girlfriend almost left me. My breath 
and body odor weren't too good either. If this stuff is sup- 
posed to be so good for you, why did | smell so bad? 

R.W., Madison, WI 
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merican ingenuity has created a whole new era in soy foods 
starring ersatz products—known in the business as “ana- 





logues”—with names like Soysage, Not Dogs, Fakin’ Ba- 
con, Sham Ham, Soyloin, Veat, Wham, Tuno, Bolono, Foney Balo- 
ney, Ice Bean, Hip Whip and Tofurella. Named after—and made to 
look like—the familiar meat and dairy products they are meant to 
replace, these products cost so much that soyfoods no longer carry 
the stigma of “poverty food.” This is partly because higher-priced, 
blander-tasting soy protein concentrates and isolates are replacing 
bad-tasting but cheap soy flours. The higher prices have led to higher 
profits because soy suddenly fits the image of an upscale health food. 


THE GOOD, THE BAD AND THE UGLY 

Not everyone agrees that the fake foods compete with the real 
thing. And some of them still taste pretty lousy. Staff reporters at 
U.S. News and World Reports reported an informal taste test in which 
they decried the color and taste of soy pastrami as “vile,” likened 
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barbecue-flavored tofu to “overcooked scrambled eggs,” and played 
with a soy hot dog after someone discovered that the rubbery con- 
coction could bounce.'! Humorist Dave Barry aptly describes a fake 
burger sold under the name Harvest Burger as “a well-constructed 
extremely cylindrical frozen unit of brown foodlike substance. The 
package states that it contains ‘83 percent less fat than ground beef”: 
I believe this, because it also tastes exactly 83 percent less good than 
ground beef. Nevertheless, I highly recommend it for anybody who 
needs more ‘soy’ or a backup hockey puck.”? Hard as it is to believe, 
the soy industry boasts that the taste, smell and appearance of such 
products ave improved dramatically over the past few years. 
That’s primarily due to food technology specialists and their 
lavish use of sugar and other sweeteners, salt, artificial flavorings, 
colorings, preservatives and MSG. It also hasn’t hurt that newer re- 
fining techniques yield blander and purer soy proteins than the 
“beany,” hard-to-cover-up flavors of the past. Cargill even bills its 
new soy protein isolate as “inconspicuously good.”* Now that pro- 
cessors have succeeded in eliminating more and more of the trouble- 
some soy fats and carbohydrates, the new soy products are less likely 
to drive consumers away from the table because of their “off fla- 








VINTAGE HARVEST BURGER INGREDIENTS: 
FOODLIKE SUBSTANCE OR GOCKEY PUCK 





Water, SPC (soy protein concentrate), partially hydrogenated 
vegetable oils, SPI (soy protein isolate), methylcellulose, natu- 
ral flavors, Onion powder, salt, maltodextrin, modified food 
Startch, corn syrup solids, dehydrated Worcestershire sauce, 





malt extract, beet powder, zinc oxide, niacinamide, ferrous 
| sulfate, copper gluconate, vitamin A palmitate, calcium pan- 
tothenate, thiamine mononitrate (vitamin Bl), pyridoxine 
hydrocholoride (vitamin B6), riboflavin (vitamin B2) cyano- 
| cobalamin (vitamin B12). 





| 
| 
L Si a = 2 
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vors” or out the back door after the production of offensive gas. 

What food processors call “functionality” has also greatly im- 
proved. Soy protein products such as textured soy protein (TSP), soy 
protein isolate (SPI) and soy protein concentrates (SPC) survive use 
under heavy processing conditions such as sterilization, freezing, 
thawing, recooking and microwaving. 


INVISIBLE SOY 

Soy proteins have been hiding in chopped meat mixes such as 
preformed hamburger patties, readymade meat loaves, spaghetti 
sauces and even some brands of fresh ground beef for years. Food 
companies make money by “extending” ground beef with the addi- 
tion of cheaper soy protein products such as defatted soy flour, 
texturized soy protein, soy protein concentrate and/or soy protein 
isolate. In theory, cost savings are passed on to the consumer. Soy- 
meat mixes also make economic sense because the soy protein gran- 
ules soak up water and fats, resulting in less shrinkage during cook- 
ing.*°° 

For years, government regulations protected the public by lim- 
iting the amount of soy protein that could be included in meat prod- 
ucts. In the 1970s and earlier, the law required that soy protein carry 
a “tag” of 0.1 percent titanium in the form of titanium dioxide. This 
was done to ensure that companies couldn’t get away with sneaking 
soy protein isolate into a meat product. More recently antibody as- 
says have been used. This would appear to be fail-proof technology, 
but researchers report frustration because so many chemical changes 
occur during the processing of soy protein that the final products 
cannot always be identified in the laboratory as “soy.”’? 

Actually, enforcement was not completely necessary because 
shoppers unilaterally rejected the off taste and gas production of 
textured soy proteins, toasted flours and grits. Consequently, exces- 
sive amounts of soy rarely appeared in products other than those 
earmarked for institutional use, giveaway programs or disaster relief. 
Indeed, the old soy-ground beef products gave soy such a bad name 
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that marketing efforts today center on helping consumers forget 
the horrible-tasting, gas-producing, soy-sodden abuses of the past. 
While taste has improved, the key has been combining better taste 
with a health claim—and never, ever referring to these “natural” 
products in public using industry terminology such as “comminuted- 
cured meat food mixes with texturized soy proteins and plasticiz- 
ers.” 

Writers for The Illinois Center for Soy Foods found that in blind 
taste tests, “Consumers who ate products which mentioned soy on 
the package described the taste as more grainy, less flavorful, and as 
having a strong aftertaste compared to those who ate the product 
but saw no soy label.” Combined with a health claim, however, con- 
sumers’ attitudes improved, although their descriptions of taste of- 
ten did not.’° 

Today’s more popular products are “extended” with the blander, 
more refined soy protein concentrates (SPC) and soy protein isolate 
(SPI). These also appear in dairy analogues such as nonfat dry milk 
replacers, whipped toppings, coffee whiteners, non-dairy ice creams 
and infant formulas.!! As a result, more and more Americans are 
unknowingly eating soy protein hidden in their fast-food burgers, 
spaghetti sauces, breads, cookies and other processed foods sold in 
restaurants, supermarkets and other outlets. They appear even more 
heavily in cheap food served in school lunch programs, nursing 
homes, hospitals and other institutional settings, as well as in food 
giveaway programs here and abroad. This has created a nightmare 
for people allergic to soy who must avoid it completely, and a chal- 
lenge for those who seek to minimize their intake of soy because of 
health concerns. 

Soy protein is rarely the only additive in these partial meat prod- 
ucts. To help hold patties, meat balls and frankfurters together, “plas- 
ticizers” such as egg albumen, wheat gluten or—increasingly—func- 
tional forms of SPC are added. Taste, appearance and shelf life are 
enhanced with artificial flavorings, colorings, MSG and preserva- 
tives.'? 
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Not all products are “analogues” made to imitate meat. Prod- 
ucts known as “meat alternatives” are targeted at vegetarians who 
would prefer not to eat something that looks and tastes like meat, 
and to vegetarian sympathizers who take pride in the occasional 
meatless meal.!* 


THE SOY REFORMATION 

“Progress” continues with what is known in the industry as 
“reformed meat technology” or “pumped meats.” To create simu- 
lated “whole cuts” of meat, poultry or fish, food processors start 
with pieces of real meat or poultry then mix in—or inject—some 
form of soy protein along with soy or another vegetable oil, food 
colorings, salt, phosphates, flavorings and other additives. These are 
then massaged, shaped and bound into familiar meat-like shapes— 
such as chicken nuggets. After fabrication, these products may be 
sliced, ground or dried.'* 

Such products sell poorly in supermarkets, but briskly at fast 
food establishments where customers don’t ask nosy questions about 
what’s really in those meaty nuggets and nobody is required to tell 
them. Clyde Boismenue, a longtime distributor for Archer Daniels 
Midland said in a 1990 interview that the main problem in the United 
States was “the obnoxious meat labeling requirement. For example, 
if isolates are injected into ham, it must be sold as ‘smoked pork 
ham with soy protein isolate product.’” Boismenue blamed this re- 
quirement on the USDA being “staffed largely by veterinarians.”'® 
The November 1969 issue of Soybean Digest reviewed the regulatory 
problems faced by the industry and expressed concern that “new 
product concepts” would be canceled because of “standard of iden- 
tity” problems as well as failure to secure prompt government ap- 
provals.'” 


TEXTURED SOY-PROTEN: THE-ExX-TRUDER FIEES 
TSP is the generic term for textured vegetable protein or TVP, a 
product patented by Archer Daniels Midland (ADM) and sold as gran- 
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ules, particles and chunks and used by fast-food companies and food 
processors as a meat substitute or extender. Vegetarians often buy it 
in the bulk bin section of health food stores and use it in place of 
ground beef in chili, spaghetti sauce, tacos, sloppy joes and other 
strongly spiced recipes. 

In 1973, Business Week indicated that “TVP got its first big boost 
when the USDA approved its use in the national school lunch pro- 
gram in 1971. By the end of 1972 total demand had grown to about 
5S million pounds a year with ground beef as the largest single mar- 
ket.”'8 

TSP is produced by forcing defatted soy flour through a ma- 
chine with a spiral, tapered screw called an extruder. This occurs 
under conditions of such extreme heat and pressure that the very 
structure of the soy protein is changed. What comes out is a dried 
out, fibrous and textured alien protein product that can survive just 
about anything that a home cook or food processor might later do 
to it. Red or brown colors and flavorings may be added to the soy 
protein before texturization, drying and packaging.!?*! 

Soy protein extrusion differs little from extrusion technology 
used to produce starch-based packing materials, fiber-based indus- 
trial products or plastic toy parts, bowls and plates. The difference is 
that extruded “foods” such as TSP are designed to be reconstituted 
with water, at which point they resemble ground beef or stew meat. 
By the time the TSP products appear steaming hot at your dinner 
table, they’ve been heated at least three times. 

Textured soy protein usually refers to products made from de- 
fatted soy flour, though the term may be applied to textured soy 
protein concentrates and spun soy fiber. Compared to soy flour, TSP 
has a very long shelf life, provided it is tightly sealed to keep out 
moisture. The intense heat and pressure of the extrusion process 
deactivates many of the antinutrients present in soy flour, but alters 
amino acids and may create other processing toxins (see Chapters 
11 and 13). TSP is often flavored to taste like ham, beef or chicken 
using natural and artificial flavorings and MSG. 
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SOY PROTEIN CONCENTRATES: FORM AND FUNCTION 

Soy protein concentrate (SPC) comes from defatted soy flakes, 
consists of 70 percent protein, and retains most of the soybean’s 
fiber. The first 70 percent SPC was manufactured by Mead Johnson 
Company in the mid-1930s but was discontinued due to lack of mar- 
kets for the product.” Producers don’t sell it directly to consumers 


FO Wl Pigery 

The Insta-Pro extruder—developed to turn defatted soy- 
bean meal into textured vegetable protein and other modern 
food products—is being used to extrude “secondary re- 
SOurces.” 

Nabil Said, Ph.D., Director of Research and Development 
at Insta-Pro, discovered that poultry poop can be cooked, 
dehydrated and sterilized into a valuable source of protein. 
Mixed with soy protein, it is then formulated into pet kibble, 
livestock feed and fish-farm rations. “We're not just an equip- 
ment company,” said Said. “We're a nutrition company first.” 

Said was hired to assist Hy-line, an lowa-based poultry 
genetics company, when they learned that waste from their 
hatchery would no longer be welcome at the local landfill. 
Transformed into tasty animal feed, however, lowa chicken 
doody is now welcomed by herds of hungry, local cows. Pig 
poop, too, tested well, with no cows on record complaining 
that it was a “bitter swill to swallow.” Though the soy industry 
is most enthusiastic about this inexpensive way to “add value” 
to soy, mass production has not yet begun, nor have product 
names and slogans been developed. Truth in advertising sug- 
gests “Caca Crispies,” with the jingle “Snap, Crapple and Poop.” 


SOURCES: 
Insta-Pro Extruder Provides a Money-Saving Solution, Soya Bluebook Update, 
April-June 1996. 


Phone interview with Dr. Nabil Said, November 5, 2002. 
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in stores, but to food processors churning out meat and dairy ana- 
logues. The concentrate is made by precipitating the solids with aque- 
ous acid, aqueous alcohol, moist heat and/or organic solvents. These 
“immobilize” the protein, which is then removed along with some 
of the soy carbohydrates and salt residue. Different processing meth- 
ods favored by different manufacturers affect the quality of the pro- 
tein, the levels of the antinutrients and toxic residues, solubility, 
emulsifying ability and texture.” 

Two types of SPC are in general use. Textured soy concentrate— 
a subtype of textured soy protein (TSP)—is put through an extruder 
and turned into the familiar flakes, chunks and granules of ersatz 
meat. “Functional” soy concentrate is used by food processors in 
the binding phase of production to guarantee firmness, cohesion 
and juiciness. By combining both of these two very different forms 
of SPC, food processors have concocted many moist “meaty” prod- 
ucts. Though best known for its use as a fake meat, SPC can replace 
almond paste in marzipan recipes, cream filling in chocolates, and 
numerous other ingredients.” 


SOY PROTEINISOLATEs NEVER: IINISOLATION 
Soy protein isolate (SPI) is mixed with nearly every food prod- 
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REAR GUARD 





Back in 1979 the U.S. military dictated precise specifica- 
tions for purchase of 60 million pounds of ground beef ex- | 
tended with soy protein concentrate at a level of 20 percent. 
The military approved SPC—even though it is considerably 
more expensive than soy flour—for two reasons: better taste 
and lower flatulence potential. 
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uct sold in today’s stores—energy bars, muscle-man powders, break- 
fast shakes, burgers and hot dogs. SPI is also the major ingredient in 
most of today’s soy infant formulas. Consisting of 90 to 92 percent 
protein, SPI is a highly refined product processed to remove “off 
flavors,” “beany” tastes and flatulence producers and to improve 
digestibility. Vitamin, mineral and protein quality, however, are sac- 
rificed. Indeed soy isolates increase the requirements for vitamins E, 
K, D and B,,. Among the minerals, phosphorous is poorly utilized, 
and calcium, magnesium, manganese, molybdenum, copper, iron 
and especially zinc deficiencies appear in animals fed SPI as the pri- 
mary source of protein in their diets. Soy protein isolates are also 
more deficient in sulfur-containing amino acids than other soy pro- 
tein products.*°?8 What’s increased during the production of SPI are 
levels of toxins and carcinogens such as lysinoalanines and nitro- 
samines.*?3? (See Chapter 11.) 

The manufacture of SPI has always been a complicated, high- 
tech procedure. There’s nothing natural about it—it takes place in 
chemical factories, not kitchens. Although the manufacturing pro- 
cess varies and some companies hold patents on key elements of the 
process, the basic procedure begins with defatted soybean meal, 
which is mixed with a caustic alkaline solution to remove the fiber, 
then washed in an acid solution to precipitate out the protein. The 
protein curds are then dipped into yet another alkaline solution and 
spray dried at extremely high temperatures.*3*® 





GAG ME WITHOUT A SPOON! 


InN an episode of The Simpsons, Lisa, the vegetarian, goes 
to a vending machine for a snack and buys a “Soy Joy” energy 
bar. The wrapper does more than make inflated health claims. 
It boasts, “Now with gag suppressor!” 
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SPINNING DOPE 

SPI is often spun into protein fibers using technology borrowed 
from the textile industry. The only difference is that fat, flavor, color 
and fiber-binding agents are incorporated into the fibers during pro- 
cessing. This process—introduced in 1957— involves preparing a pro- 
tein solution with a soy protein content of 10 to SO percent at a very 
alkaline pH that is above 10. The solution is aged at about 121 de- 
grees F until it becomes as viscous as honey at which point it is 
called “spinning dope.” The dope is next forced through the holes 
of an extrusion device, coagulated with an acid bath, stretched long 





SEAL OF APPROVAL 


Soy protein isolate (SPI) appears in so many food prod- 
ucts today that consumers would never guess that it was not 
originally developed for food. In the late 1970s, the Federa- 
tion of American Society for Experimental Biology (FASEB) 
concluded that the only safe use for soy protein isolates was 
as a binder and sealer for cardboard boxes. 

Although investigators were concerned about the leach- 
ing of the carcinogen nitrosamine and the toxin lysinoalanine 
from the SPI of the cardboard into the food contents, they 
decided the amounts would be too low to pose a health haz- 
ard. The committee, however, expressed concern about in- 
fants exposed to SPI, which the industry was beginning to 
use In soy infant formulas. The idea that manufacturers would 
one day purposely put soy protein isolate into boxes—and 
sell it with a health claim no less—would have been inconceiv- 
able to the original investigators. 


SOURCE: Evaluation of the health aspects of soy protein isolates as food ingre- 
dients, 1979. SCOGS-101. Prepared for Bureau of Foods, Food and Drug Ad- } 
ministration by the Life Sciences Research Office, FASEB. 
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and thin, bound with edible binders such as starch, dextrins, gums, 
albumen and cellulose, and coated with fat, flavor, color and other 
substances. The idea is to attain the fibrous “bite” of animal muscle 
meats.*’"8 Spun soy protein fibers are not much different from plas- 
tic fibers; both are difficult to digest, have a “scouring effect” on the 
GI tract and cause marked amounts of flatulence.* 

For chunkier, less well-defined fibers, processors prefer the tex- 
tured soy protein (TSP) extrusion process discussed earlier. The syn- 
thetic meat business has cooked up many variations on these basic 
processes and can turn out soy protein in sheets, strings, chunks, 
granules, and gels. SPI products work well functionally, and so are 
used heavily by food processors to improve texture, retain moist- 





im EAT HERE, GET GAS! 


Many health experts believe that soy burgers, soy hot 
dogs, TVP chili and other modern soy products provide high 
octane fuel. Figures released by the American Oil Chemists’ 
Association prove them right! 

SPI (soy protein isolate)—the ingredient that provides 
the familiar ground meat-like texture in soy lasagna, soy chil 
and hundreds of other products—contains some 38 petro- 
leum compounds including, but not limited to: butyl, me- 
thyl and ethyl esters of fatty acids; phenols, diohenyls and 
ohenyl esters; abietic acid derivatives, diehydroabietinal, 
hexanal and 2-butyl-2-octenal aldehydes; dehydroabietic 
acid methyl ester; dehydroabietene and abietatriene. 

The American Oil Chemists’ Association did not pro- 
vide data on what kind of mileage soy eaters can expect. 


SOURCE: Boatright WL, Crum AD. Nonpolar-volatile lipids from soy protein 
isolates and hexane defatted flakes. J/Am Oj/ Chem Soc, 1997, 74, 461-467. 
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ness, bind with fat, increase protein levels and reduce shrinkage 
during cooking. Food processors can also use SPI as a replacement 
for flour, eggs or milk.*°*? 


HVP/HSP: NO VIP 

Hydrolyzed vegetable protein—usually a synonym for hydro- 
lyzed soy protein—is a brown powdery substance used widely by the 
food industry as a flavoring additive. Consisting of a mixture of amino 
acids and peptides obtained from soy flour, isolate or concentrate 
using acid and alkaline solutions and a fast hydrolysis process, HVP 
is most commonly found in quantity in cheap commercial soy sauce. 
The food industry also likes to use HVP as a substitute for egg whites 
for confections.**? The chemical process that breaks down the 
soybean’s protein structure into free amino acids also releases the 
excitotoxins glutamate and aspartate (see Chapter 11). Yet HVP or 
HSP are often included in products labeled with words like “all natu- 
ral.” Because of recent lawsuits, fewer companies dare use the words 
“No MSG.” 


AGENT ORANGE 


Soy protein shows up in many food products, but who 
would suspect that manufacturers might add it to orange juice? 
A document filed with the Patents and Trademarks Office re- 
veals that beverages such as orange juice can be “stably 
clouded by the suspension of soy protein particles therein. A 
new procedure is provided to cause such suspension, in which 
pectin prevents suspended protein particles from aggregat- 





ing to the point of settling out.” | 





SOURCE: Patent #5286511, Docket #303191, Serial #7965308, Date patented 2/ | 
15/94. www.ars.usda.gov/research/patents/patents.htm?serialnum=07965308. | 
\yeeeisan a2 pail yey 
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9 
FAT OF Tre LAND 


Soy oll and margarine 


ost of the vegetable oils sold in supermarkets are either 
100 percent soy oil or a blend of soy oil with corn, cot- 





tonseed and other cheap oils. There’s nothing natural 
about them. 

Soybeans don’t willingly or easily give up their oil. The only 
economical way to obtain it is to use a complicated high-tech pro- 
cess that includes grinding, crushing and extracting, using high tem- 
perature, intense pressure and chemical solvents such as hexane. 
During these processes, the oil is exposed to light, heat and oxygen, 
all of which damage the oil by creating free radicals. The resulting 
rancidity affects taste and smell, giving rise to off flavors, variously 
described as “green,” “ 
“bitter.”!° 


Because consumers turn their noses up at rancid oils, process- 


grassy,” “beany,” “fishy,” “painty” or just plain 


ing companies have learned to remove or cover up the “off” tastes 
and odors with very high-temperature refining, deodorizing and light 
hydrogenation. Heavily treated in this way, soy oil becomes bland 
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enough to appeal to the American public. By 1962, soy oil had cap- 
tured more than SO percent of the U.S. cooking and salad oil mar- 
ket.® 

Even so, most of the world’s soy oil never gets poured into a 
vegetable oil bottle. Instead, it undergoes a process known as hydro- 
genation, which turns polyunsaturated oils that are liquid at room 
temperature into fats that are solid at room temperature. The soy oil 
is thus made over into a bland, odor-free solid fat that is dyed pale 
yellow if it is to be sold as margarine or bleached virginal white if it 
is intended as shortening. Neither refined soy oil nor hydrogenated 
soy oil products were ever eaten as part of traditional diets in China, 
Japan or other countries in Asia. They are modern, western, indus- 
trial-era food products. 


SOY OIL IN CHINA: A BURNING PROPOSITION 

Soy oil production began hundreds of years ago in China when 
people extracted a crude, dark-colored, unpleasant smelling oil from 
the soybean using a crush stone mill or wedge press. Unlike today’s 
gigantic soybean crushing operations, oil pressing was a small cot- 
tage industry run by peasants in the village or supervised by eu- 
nuchs in the palaces. In the old days, soy oil was burned like kero- 
sene in lamps with wicks, and also used to make soap, caulk boats, 
grease axles and otherwise lubricate machinery.’”® The nitrogen-rich 
soy meal left over from the extraction process was used as a fertil- 
izer, never as a feed for people and rarely for animals.’ 

In the 1860s, large scale soybean-crushing operations began in 
the northern province of Manchuria. After the Sino-Japanese War of 
1894-1895, the Manchurians began shipping crude soy oil and meal 
to Japan, the United States, Europe and other parts of the world. 
This business collapsed in the late 1920s when importers realized it 
would be more economical to grow or import the soybeans and to 
process them locally using the more efficient, modern solvent ex- 
traction systems.!° 

The Chinese have never preferred soy oil for cooking. The tra- 
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ditional favorite is lard (pig fat), followed by sesame oil produced by 
street vendors using stone grinders. Today, peanut and rapeseed oil 
are favorites. Soy oil is almost never chosen for cooking in southern 
China but is sometimes used in the northeast provinces, although 
some reports indicate that even turnip-seed oil is preferred. Euro- 
pean visitors in the 19th and early 20th centuries reported the use of 
soy oil, but mention of it is conspicuously missing from earlier en- 
cyclopedias and historical accounts.'''” 

In 1911 a Customs official named Shaw wrote: “The oil is 
used, as a Substitute for lard, in cooking. Although it is inferior to 
rapeseed and sesamum oils for this purpose, these oils cannot com- 
pete with it in point of price. .. in spite of its unpleasant character- 
istic odour and unpalatability, the poorer classes in China consume 
it in its crude state, but among the rich it is boiled and allowed to 
stand until it has become clarified.”"’ 

Traditionally, soy oil seems to have been utilized for its phar- 
maceutical rather than its nutritional properties. Ancient Chinese 
medical texts referred to soy oil, variously, as “acrid, sweet, heating, 
mildly toxic and slightly deleterious” and recommended it for poul- 
tices on ulcers, wounds, skin irritations and bald heads.'" 

Up until the post-World War II period, all soy oil in China was 
a crude soy oil extracted by mechanical pressing. Today refined soy 
oil is gaining popularity in China, Japan, Korea and other countries 
along with other highly processed western foods. Ironically, western 
companies are marketing a refined form of soy oil there that was 
never used traditionally in Asia while promoting a crude “natural” 
soy oil similar to that burned in oil lamps back home to the health- 
conscious American consumer. 


NATURAL SOY OIL: OUT IN THE COLD 

“Natural” soy oil is a light brown or yellow-brown, marked by a 
strong odor and flavor and some laxative properties. In the U.S., this 
product is generally labeled “cold pressed,” a term that Hain, a manu- 
facturer of foods for health food stores, introduced into health food 
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store labeling in the early 1950s and which was appropriated by other 
major sellers of “natural” oils.’° The term “cold pressed” is deceptive 
because oil easily reaches a heat of 160 degrees F even during me- 
chanical pressing. This is less than the heat of solvent extraction, 
but if the “cold pressed” oil is deodorized during refining, it may 
reach temperatures as high as 440 degrees F. On a positive note, the 
product does not contain petroleum residues, chemical additives or 
the trans fatty acids found in refined soy oils (because “light” hydro- 
genation improves stability under high temperature cooking). How- 
ever, unrefined “natural” soy oil smokes at low temperatures and 
goes rancid quickly, making its bad taste and odor even worse. Not 
surprisingly, consumers have given natural soy oil the cold shoul- 
der, and it enjoys only a minuscule share of the vegetable oil mar- 
ket. 


MARKET SATURATION: MARGARINE AND SHORTENING 

Many people don’t realize that they consume soy oil. In 1978, 
the American Soybean Association learned that while soy oil ac- 
counted for nearly 84 percent of all edible vegetable oils and 58.3 
percent of all oils and fats in the U.S., most customers were ignorant 
of the fact that they were buying and eating soy.'® In most cases, 
refined soy oils are still identified either as “vegetable oil” or by brand 
names such as “Wesson Oil.” Although calling an oil “vegetable oil” 
gives the manufacturer freedom to throw in whatever vegetable oil 
happens to be cheap and available, companies also know that older 
Americans have long memories of gagging on the beany, smelly and 
greasy soy Oils of the past. 

Soy oils also go incognito because most are processed by hy- 
drogenation into products known as margarine or shortening. Many 
people consume some soy oil in the form of margarine at the dinner 
table, but far more in the form of the shortening used by fast-food 
outlets and food manufacturers who make French fries, baked goods 
and other processed and packaged, reaadymade foods. Soy oil marga- 
rines and shortenings have been widely consumed since the 1950s 


100 


nine: soy oil and margarine 


and have dominated the market since the 1960s in countries such as 
the United States and Northern Europe that traditionally used solid 
fats. Most of these people would prefer butter but buy the substi- 
tutes because of the cheaper price. In India, a shortening known as 
vanaspati is sold as a substitute for the clarified butter known as glice. 
Vanaspati is often made with soy oil. 


MARGARINE 

The first margarines came out in the 1860s. In the early days, 
they were butter substitutes made from animal fats (such as lard or 
tallow) or saturated vegetable oils (such as coconut or palm oil). To- 
day 90 percent of margarines are made from soy oil. Today’s “regu- 
lar” stick margarines are usually 80 percent hydrogenated soy, corn 
or cottonseed oils, with most of the remainder comprised of milk 
solids. Other likely ingredients are soy protein, colorings, flavorings 
and preservatives. 

Kraft came Out with the first commercially successful soft 
margarine in 1952. Soft or tub margarines contain greater amounts 
of unhydrogenated or “lightly hydrogenated” liquid vegetable oils. 
Whipped versions are “whipped up” with nitrogen gas so that the 
product contains more air. These contain trans fats, but fewer than 
the stick margarines. The remainder of the margarine market is taken 
up by various “spreads,” liquid margarines in squeezable bottles and 
diet “imitation” margarines, which are “low calorie” imitations of a 
product that is itself an imitation. Premium brands may contain 
some butter and in Europe there is a popular product called Half 
Butter.!”! 


SHORTENING 

Shortenings are solid fats used for baking, frying and cream- 
ing. The word “shortening” derives from the old-fashioned defini- 
tion of “shorten,” which means to add fat to pastry dough to make 
it tender and flaky. Until the 1930s, shortening referred to butter or 
lard when used by bakers. Now it refers to vegetable shortenings 
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made with partially hydrogenated vegetable oils such as soy, cotton- 
seed or canola oil. Unlike margarine, shortenings are all fat. The best 
known brand is Crisco, a product named after its main ingredient, 
crystallized cotton seed oil. Procter and Gamble introduced Crisco 
with a great fanfare in 1911 as an innovative new product and not 
just another poor lard substitute. Most of its competitors today are a 
blend of a saturated vegetable fat such as palm oil (SO percent satu- 
rated fat) or cottonseed oil (25 percent saturated fat) with a hydroge- 
nated soy oil base. In most cases manufacturers aim for a flavor that 
is as bland as possible and that will remain stable.*°2 


VANASPATI: GHEE WHIZ 

Vanaspati is made from hydrogenated vegetable oils and artifi- 
cially colored and flavored to resemble clarified butter, known in 
India as ghee. Soft in cool weather and liquid in hot, it is kept slightly 
grainy as part of the effort to simulate ghee. The vanaspati business 
first developed in the 1930s with a product that consisted of 85 per- 
cent peanut oil, 10 percent cottonseed oil and S percent sesame oil, 
fortified with vitamins A and D. The formula changed in the early 
1960s after the Soybean Council of America gave vanaspati manu- 
facturers 3,021 tons of soybeans, provided technical consultants and 
showed them the money to be saved using hydrogenated soy oil.?*4 

According to Dr. K.T. Achaya, Emeritus Scientist with the Na- 
tional Aeronautical Laboratory in Bangalore, the soy industry’s start- 
up gifts did not instill long-term loyalty. “The oils manufacturers 
can use in making vanaspati are constantly under review, and many 
unfamiliar oils which would otherwise have been difficult to market 
came into the food stream as a component of vanaspati. These in- 
clude imported soya, rape, sunflower and palm oils, and indigenous 
cottonseed and rice bran oils. Eventually the lowest-price imported 
edible oils were allotted by the government for vanaspati manufac- 
ture. This seems anomalous considering the fact that vanaspati is a 
processed and packaged product purchased mostly by the affluent 
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HOW SOY OIL TOOK OVER IN INDIA 


In India, mustard or rapeseed oil is a traditional cooking 
oil. It was extracted as needed with small oil presses and sold 
directly to housewives. This small-scale oil processing pro- 
vided employment for thousands of artisans and ensured that 
the households had a fresh product. 

Within a few months of the advent of “free trade” allow- 
ing soybean oil into India, thousands of Indians fell ill with 
“dropsy” due to a mysterious adulteration of mustard oil. The 
government banned the sale of all unoackaged edible oils, 
thus ensuring that all household and community-level pro- 
cessing of edible oils came to a halt. Edible oil production 
became fully industrialized, and local processing became a 
criminal act. Thousands of workers were dispossessed of their 
livelihood and millions of Indians were denied traditionally pro- 
cessed cooking oil. Cheap, highly processed soy oil immedi- 
ately replaced mustard oil in the markets. During the crisis, 
the U.S. Soybean Association pushed for soybean imports as 
the “solution.” “U.S. farmers need big new export markets. . .” 
reported one business publication. “India is a perfect match.” 

In the wake of the soy oil takeover, other products soon 
appeared in the form of “analog dals—soybean extrusions 
shaped into pellets that look like black gram, green gram, 
pigeon pea, lentil and kidney bean.” 


SOURCE: Shiva, Vandana. Sto/en Harvest (South End Press, 1999). 


THE HY DROGENATION-STORY 
Historian William Shurtleff of the Soyfoods Center in Lafayette, 
CA, calls hydrogenation “the single most important technical ad- 
vance leading to the increased consumption of soy oil.”’° Chemists 
began dreaming of converting liquid oils into solid fats during the 
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second half of the 19th century when butter became scarce and ex- 
pensive in Europe. The first patent for a hydrogenation process went 
to Paul Sabatier in 1897 who received the Nobel Prize in chemistry 
in 1912 for his work with the catalysts used in the process. During 
that period, numerous other hydrogenation patents were issued in 
Germany and England, soon making the process commercially prac- 
tical and profitable.*”8 

No one seems to know when soy oil was first hydrogenated. 
More than 321 tons of soybean oil went into margarine in 1912 but 
this oil was not hydrogenated; it was included for its yellow color- 
ing. In 1914, American travelers to Europe reported the use of hy- 
drogenated soybean oil used to make soap and candles.” In 1921, 
William J. Morse of the USDA’s National Center for Agricultural Uti- 
lization Research in Peoria, Illinois, wrote that soybean oil was “em- 
ployed very extensively in the manufacture of lard and butter sub- 
stitutes and quite largely in the manufacture of soap and paints. 
That the demand for soy bean oil in this country is very large is 
borne out by the large importation of the oil from Oriental coun- 
tries.”°° At the 1928 Berlin Exhibition, soy oil was promoted as one 
of the “preferred materials” for the manufacture of margarine, al- 
though the “preferred formula” was only 8 to 25 percent soy oil 
with 63 to 80 percent coconut or palm oil.*! 


HEIL SOJA! 

During the 1930s, Germany used more soy oil than other Euro- 
pean countries thanks to vegetarian Adolf Hitler’s favorable opinion 
of the soybean. His support of the soybean, however, did not extend 
to its use in margarine. Der Fiihrer considered the product to be 
“unnatural.”** The German people apparently considered soy oil in 
margarine to be in poor taste. Although Germany was the world’s 
largest consumer of margarine until 1951 (when the U.S. moved 
into first place), the principal ingredients were palm kernel and co- 
conut oils. After World War II, British Intelligence agents reporting 
on technical developments in the margarine industry noted that 
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the Germans accepted no soy oil in its Grade A margarines, only 4 
percent soy oil in Grade B and no more than 16.5 percent in the 
bottom-of-the-line Grade C.*? 

In the United States, all-vegetable oil margarines hit the mar- 
ketplace in the 1930s, first made from cottonseed oil alone, then 
from a blend of cottonseed and soy. By 1939, soy oil accounted for 
29.2 percent of all oils and fats used in margarine.** A product known 
as Soy Butter, introduced in 1942, consisted of liquid and hydroge- 
nated soy oils, soy milk, soy lecithin, salt, carotene, vitamin A and 


APPROPRIATE USES OF SOY: 
LWBEJIOBS 





Afraid to eat up that soy oil in your cupboard? You needn't 
throw it out even though it’s sure to be rancid. Joseph Mazzela, 
an eighth grader at Maris Academy who exhibited at the 2002 
California State Science Fair, proved that old vegetable oils 
can shine as lubricants for skateboards, bikes, boats, cars or 
door hinges. Before the Industrial Revolution, what we now 
consider cooking oils were routinely used as lubricants. Al- 





though the mechanically pressed crude vegetable oils of the 
past broke down under conditions of immense heat and pres- 
sure, today’s highly refined oils survive nicely, thank you. Un- 
like their low-tech predecessors they've come to the market- 
place after having been subjected to repeated assaults by 
heat and pressure. Indeed all that’s needed to make today’s 
vegetable oils perform as well or even better than the com- 
mercial standard 1IOW-30SG is a “proprietary additive” devel- 
oped by doctoral student Svajus Asadauskas at Penn State. 


SOURCE: Harris, Doug. Vegetable Oils as Lubricants? Student Research says 
‘yes’ — with some modifications. ScoutNews, 9/17/2002 www. healthscout.com 
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butter flavor.*° Although lard and cottonseed oil-based products domi- 
nated the industry during the 1940s, soy oil passed cottonseed to 
become the number one ingredient in margarine in 1951. Today soy 
oil dominates the market and is used in nearly 80 percent of all 
hydrogenated oils.3°%’ 


A COLORFUL HISTORY 

Dairy farmers as well as consumer advocates opposed to fraud 
and fake food lobbied repeatedly and often successfully for special 
tariffs, taxes and restrictions designed to slow the margarine jugger- 
naut. For years, manufacturers were either forbidden to dye their 
product yellow to look like butter or taxed excessively if they did so. 
Sometimes companies sidestepped that regulation by giving custom- 
ers little dye packets to color their own or used unbleached peanut 
or soy oil as ingredients during manufacture to provide a natural- 
looking buttery yellow. In 1967, North Dakota legislators made a 
last ditch attempt to single margarine out for opprobrium by press- 
ing for a law that would have forced manufacturers to dye it pink or 
green.*8 

No margarines ended up pink and green, but all sorts of phony 
ingredients began to appear in the products of the 1950s to 1970s. 
These included artificial colors and flavors, mono- and diglycerides, 
dispersing agents, anti-foaming agents, emulsifiers, stabilizers, fill- 
ers, anti-spattering agents, metal scavengers, crystallization inhibi- 
tors, and the preservatives BHA (butylated hydroxyanisole), BHT (bu- 
tylated hydroxytoluene), PG (propyl gallate) and TBHQ (tertiary 
butylhydroquinone)*?° 

Some of these technical developments were the result of food 
preservation efforts during World War II. Although they improved 
shelf life, taste, color and texture, it took creative advertising by the 
American Soybean Association and margarine manufacturers to con- 
vince the public that margarine was a tasty and healthy alternative 
to butter and not just a cheap, second-class imitation. To maintain 
the illusion of healthfulness, the vegetable oil industry has kept 
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people in the dark about the sordid secrets of margarine manufac- 
ture, particularly the crucial process of hydrogenation. 


PROCESSING MATTERS 

Hydrogenation begins with a cheap oil derived from corn or 
soybeans, one that is already probably rancid from the process of 
extraction. It is mixed with a catalyst—usually nickel oxide—then 
blasted with hydrogen gas in a reactor under conditions of intense 
pressure and temperatures as high as 400 degrees F. Although this 
changes the oil into the desired solid or partially solid state, the 
lumpy consistency, foul smell and dirty-gray appearance require fur- 
ther processing. Accordingly, soap-like emulsifiers and starch are 
mixed in, followed by a high temperature steam cleaning, bleach- 
ing, dyeing and flavoring. The spanking fresh product is then com- 
pressed into the sticks, bars or tubs that will be sold at the 
market.*!*# Although the words “hydrogenated” and “partially hy- 
drogenated” tend to be used interchangeably, partially hydrogenated 
is the correct term. Fully hydrogenated soybean oil would be as hard 
as wax. 

From the food industry’s point of view, hydrogenation serves 
several useful purposes. Shelf life is extended indefinitely in that 
margarines and shortenings almost never go bad. (More accurately, 
they never seem to go bad, as they’ve been mostly rancid from the 
start.) Secondly, soy oil is lousy for baking or frying unless it is first 
changed from liquid oil to a solid. 

Mary G. Enig, Ph.D, author of Know Your Fats, explains that 
cookie dough made by creaming a cup of fat into a cup of sugar and 
two cups of flour will bake up into a well-shaped, nicely textured, 
non-greasy cookie. Replace the fat with oil, though, and the dough 
runs all over the baking sheet to produce flat, greasy cookies that 
burn at the edges. Likewise, French fries cooked in liquid vegetable 
oil come out exceptionally greasy, even by the loose standards of 
“greasy spoon” restaurants.* In contrast, the partially hydrogenated 
shortenings made from soy oil perform very well in the kitchen, and 


107 


the whole soy story 


cost less than saturated animal fats (such as butter, lard and tallow) 
or saturated tropical oils (such as coconut and palm) that have tradi- 
tionally excelled as baking fats. Accordingly, soy margarines and 
shortenings are used in nearly all readymade foods, from baked goods 
to frozen dinners to fast-food fries and non-dairy whipped toppings. 

Commercially, they work very well. Healthwise, they wreak 
havoc throughout the body. The culprit is trans fat, an artificial form 
of fat formed during the hydrogenation process that has been impli- 
cated in heart disease, cancer, learning disabilities, autism, obesity, 
and other ills (see Chapter 10). Because of the trans-fat threat, food 
companies in Europe have already lowered the trans-fatty acid con- 


CONSUMER ALERT: 
FAT TRANS-ACTIONS 


The Food and Drug Administration (FDA) does not yet 
require the listing of trans fats on food labels. This makes it 
difficult but not impossible for consumers to gauge how much 
trans they are eating. 

Until the recently passed disclosure rule goes into effect 
in 2006, consumers need to read ingredient lists carefully 
and fill in the blanks. If “partially hydrogenatea” oils or fats 
are included on the label, the food contains trans fat. Know- 
ing how much is the challenge. If the label claims a total of six 
grams of total fat and only three grams are accounted for in 
the saturated, polyunsaturated and monosaturated fat counts, 
that leaves three grams of fat unaccounted for. Most of that 


will be trans fat. However, food labels are notoriously inaccu- 


rate, often misreporting the amount and kinds of fats in the 
product. 


SOURCE: For up-to-date and accurate information on trans fats, visit Dr. Mary 
G. Enig’s website www.enig.com 
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tents of foods. Americans are lagging behind, although some com- 
panies are already advertising their products as low in trans-fatty 
acids or even trans-free. 


LOW’ TRANS TUB SPREADS 

To lower the levels of trans fats, some companies dilute hydro- 
genated oil with liquid oil while others avoid hydrogenation alto- 
gether. Although the latest “low-trans” tub spreads are promoted as 
health foods and positioned to appeal to upscale consumers, they 
are also highly processed products, usually consisting of rancid veg- 
etable oils plus a host of additives, including soy protein isolate. As 
Joseph Mercola, D.O., warns, “Don’t let these companies fool you 
with their expensive alternatives to the real thing: butter. This new 
non-trans fat margarine is still liquid plastic.”*° 

The safest way to make margarines without partially hydroge- 
nating the oil is to do it the way it was done in the good old days— 
that is formulate them with palm oil, palm kernel oil or coconut 
oil—oils with enough naturally occurring saturated fats to crystal- 
lize satisfactorily. A newer process called interesterification also pro- 
duces a trans fat-free product, but consumers have been put off by 
the poorer quality and higher price.” 

Meanwhile, researchers are developing new and “safer” hydro- 
genation techniques. One of these involves the use of a solvent 
known as supercritical carbon dioxide in conjunction with higher 
pressures and lower temperatures. The firm margarine or shortening 
that results contains less than 10 per cent trans fats, compared with 
the 10 to 30 percent typically found in hydrogenated oil. Compared 
to the usual hexane solvent processes, this is non-toxic, nonexplo- 
sive and relatively inexpensive.*?*° 

Whether this new manufacturing process will ultimately prove 
safer or create another whole set of problems remains to be seen. 
What’s certain is that until the new technique becomes fast, easy 
and cheap, the vegetable oil cartel will continue business as usual. 
On the defensive, it continues to repeat claims that trans fats aren’t 
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really so bad after all and that there are aren’t so many of them in 
the food supply anyway. Until Food and Drug Administration (FDA) 
rules requiring the listing of trans fats on food labels go into effect 
in 2006, it is difficult for consumers to gauge how much they are 
eating. This has led to the nickname of “phantom fat” for trans-fatty 
acids.°!,°? 


PUMPED UP-ON-STEROLS 

The latest development in soy margarine is a super-priced 
superspread doctored with added sterols, an estrogenic component 
found naturally in small quantities in soy oil. Sterols are produced 
as byproducts in the manufacture of vegetables oils. In the past they 





DORR Oe Rien Ae Sat eo. 
Bite. Olle 


U.S. researchers have discovered a new use for soy- 
bean oil—as a mosquito repellent. “In a pan of 100 larvae 


we will get 1IOO percent mortality,” says Robert Novak, a 


medical entomologist at the University of Illinois. The lar- 
vae suffocate from the soy oll, just as they do when im- 
mersed in the petroleum-based products widely used to 
control mosquito larvae in wetland habitats. Novak’s team 
is “also looking at using secondary compounds found in 
soybeans that can kill insects, primarily mosquitoes.” Pre- 
liminary research indicates that the pests die from being 
sprayed from these compounds. Whether the soy saves 
the mosquitoes from cancer, heart disease, hot flashes and 
osteoporosis is not known. 


SOURCE: NSRL Bulletin, 2, 295. National Soybean Research Laboratory, 
University of Illinois at Urbana-Champaign. www.nsrl.uiuc.edu 
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were incinerated as industrial waste because it was difficult to sepa- 
rate them from other byproducts.** 

Two of the best known of these so-called “functional foods” 
are Benecol, which contains a hydrogenated phytosterol ester de- 
rived either from soy or crude tall oil (a wood pulping byproduct), 
and Lipton’s Take Control, which contains sterol esters derived from 
soy oil. When Take Control entered the marketplace, news stories 
indicated that it had been “proven to lower cholesterol in 31 clinical 
studies.” No mention was made of the fact that 30 of the 31 studies 
were supported by Unilever Bestfoods, the world’s leading manufac- 
turer of margarines and spreads.” 


CLASS ISSUES 

The fact that soy protein enjoys an excellent reputation but 
soy oil has been disgraced has led to a marketing split along class 
lines. Upscale consumers pay dearly for the supposedly beneficial 
soy protein products in health food and gourmet stores. The masses, 
meanwhile, get the soy oil in the form of the deadly hydrogenated 
oils lurking in nearly every fast food or packaged product—from crack- 
ers, cookies and other baked goods to canned foods, frozen French 
fries and TV dinners. 

Upscale soy products are trickling down as the word “soy” be- 
comes associated in the popular mind with “healthy.” Although 
average Americans still won’t accept soy protein in the form of a 
“Fake Steak,” “Sham Ham” or “Foney Baloney” they don’t seem to 
mind the fact that the industry has slipped “invisible” soys into ev- 
ery supermarket food imaginable, from Chef Boyardee ravioli to 
Bumblebee canned tuna. Provided that the prices are low, and flavor 
and textures remain familiar, soy is now perceived as a “healthful” 
additive—a “plus value.” Meanwhile, over in the upper-crust neigh- 
borhoods, soy oil has begun feeding off soy protein’s healthy repu- 
tation and is starting to pop up in high-priced baked goods sold to 
the health food crowd, and not all of it is in the unrefined, cold- 
pressed “healthy” form. 
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GREASING THE WAY 


The United Soybean Board (USB) has decided to help 
soy oll overcome its unhealthy image. In December 2004, 
the USB announced that its 2005 Soy Health Research Pro- 
gram will fund the preparation of at least two proposals de- 
signed to establish a positive connection between soybean 
oil and health. A total of 10 proposals will be funded at $10,000 
each, with most expected to link the consumption of soy pro- 
tein and isoflavones to healthy heart, bones, cognitive func- 
tion, weight, “natural” hormone replacement therapy and the 
prevention of breast and prostate cancer. The incentive grants 
help researchers prepare elaborate applications to be sub- 
mitted the National Institutes of Health (NIH). Proposed re- 
search must be “new and innovative and lead to greater un- 
derstanding of how soy can affect human health,” be “deemed 
acceptable” by the USB and require an annual budget to be 
funded primarily by the NIH (G.e. the American taxpayer) of 
between $150,000 and $500,000 in direct costs annually for 
at least three years. This is the sixth year of the Soy Health 
Research Program and NIH grants won have returned the 
USB’s investment many times over. 


SOURCE: Yancey, Sarah. Letter to researchers about incentive grants available 
through the Soy Health Research Program, December 7, 2004. 
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sludge to orofit 


ecithin is an emulsifying substance found in the cells of 

all living organisms. The French scientist Maurice Gobley 

discovered lecithin in 1805 and named it “lekithos” after 
the Greek word for “egg yolk.” Until it was recovered from the waste 
products of soybean processing in the 1930s, eggs were the primary 
source of commercial lecithin. Today lecithin is the generic name 
given to a whole class of fat- and water-soluble compounds called 
phospholipids. Levels of phospholipids in soybean oil range from 
1.48 to 3.08 percent, which is considerably higher than the 0.5 per- 
cent typically found in vegetable oils but far less than the 30 percent 
found in egg yolks.'® 


OUT OF THE-DUMPS 

Soybean lecithin comes from the sludge left after crude soy oil 
goes through a “degumming” process. It is a waste product contain- 
ing residues of solvents and pesticides and has a consistency ranging 
from a gummy fluid to a plastic solid. The color of lecithin ranges 
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from a dirty tan to reddish brown. Manufacturers therefore subject 
lecithin to a bleaching process to turn it into a more appealing light 
yellow hue. The hexane extraction process commonly used in soy- 
bean oil manufacture today yields less lecithin than the older etha- 
nol-benzol process, but produces a more marketable lecithin with 
better color, reduced odor and less bitter flavor.’ 

Historian William Shurtleff reports that the expansion of the 
soybean-crushing and soy oil refining industries in Europe after 1908 
led to a problem—getting rid of the increasing amounts of ferment- 
ing, foul-smelling sludge. German companies then decided to 
vacuum dry the sludge, patent the process and sell it as “soybean 
lecithin.” Scientists hired to find some application for the substance 
cooked up more than a thousand new uses by 1939.8 

Today lecithin is ubiquitous in the processed food supply. It is 
most commonly used as an emulsifier to keep water and fats from 
separating in foods such as margarine, peanut butter, chocolate can- 
dies, ice cream, coffee creamers and infant formulas. Lecithin also 
helps prevent product spoilage, extending shelf life in the market- 
place. In industry kitchens, it serves to improve mixing, speed crys- 
tallization, prevent “weeping,” and stop spattering, lumping and 
sticking. Used in cosmetics, lecithin softens the skin and helps other 
ingredients penetrate the skin barrier. A more water-loving version 
known as “deoiled lecithin” reduces the time required to shut down 
and clean the extruders used in the manufacture of textured veg- 
etable protein and other soy products.” 

In theory, lecithin manufacture eliminates all soy proteins, 
making it hypoallergenic. In reality, minute amounts of soy protein 
always remain in lecithin as well as in soy oil. Three components of 
soy protein have been identified in soy lecithin, including the Kunitz 
trypsin inhibitor, which has a track record of triggering severe aller- 
gic reactions even in the most minuscule quantities. The presence 
of lecithin in so many food and cosmetic products poses a special 
danger for people with soy allergies.'''* (See Chapters 24 and 25.) 
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LEC IS IN—THE MAKING OF A WONDER FOOD 

Since the 1920s, health writers have touted lecithin as a won- 
der food capable of combating atherosclerosis, multiple sclerosis, liver 
cirrhosis, gall stones, psoriasis, eczema, scleroderma, anxiety, trem- 
ors and brain aging. These claims are based on the fact that the 
human body uses phospholipids to build strong, flexible cell mem- 
branes and to facilitate nerve transmission. A. A. Horvath, Ph.D., an 
early purveyor of soybean health claims, recommended lecithin as a 
component in “nerve tonics” or to help alcoholics reduce the effects 
of intoxication and withdrawal. In 1934, Chinese researchers pub- 
lished an article entitled “A Comfortable and Spontaneous Cure for 
the Opium Habit by Means of Lecithin” in an English-language 
medical journal.!* 

Lecithin captured the popular imagination during the 1960s 
and 1970s when the bestselling health authors Adelle Davis, Linda 
Clark and Mary Ann Crenshaw hyped lecithin in their many books, 
including Let’s Get Well; Secrets of Health and Beauty; and The Natural 
Way to Super Beauty: Featuring the Amazing Lecithin, Apple Cider Vin- 
egar, B-6 and Kelp Diet.'*-"’ 

Lecithin did not become a star of the health food circuit by 
accident. Research took off during the early 1930s, just as lecithin 
production became commercially viable. In 1939, the American Leci- 
thin Company began sponsoring research studies and published the 
most promising in 1944 in a 23-page booklet entitled Soybean Leci- 
thin. The company, not coincidentally, introduced a health food 
cookie with a lecithin filling known as the “Lexo Wafer” and a leci- 
thin-wheat germ supplement called “Granulestin.” In the mid-1970s, 
Natterman, a lecithin marketing company based in Germany, hired 
scientists at various health clinics to experiment with lecithin and 
to write scientific articles about the product. These “check book” 
scientists coined the term “essential phospholipids,” an inaccurate 
term since a healthy body can produce its own phospholipids from 
phosphorous and lipids.’® 

In September 2001, lecithin got a boost when the U.S. Food 
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and Drug Administration (FDA) authorized products containing more 
than traces of lecithin to bear labels such as “A good source of cho- 
line.” Producers of soy lecithin hope the new health claim will raise 
demand for lecithin and increase prices in what has been a soft mar- 
ket. Eggs, milk and soy products are the leading dietary sources of 
choline, according to recent research conducted at the University of 
North Carolina at Chapel Hill and at Duke University.’??! 


LEC THATS (MORE—PHOSPRATIDYY CHOLINE <PRe) 

Because many lecithin products sold in health food stores con- 
tain less than 30 percent choline, many health professionals prefer 
to use the more potent phosphatidylcholine (PC) or its even more 
powerful derivative drug glycerylphosphorylcholine (GPC). Clini- 
cians are recommending both products to prevent and reverse de- 
mentia, improve cognitive function, increase human growth hor- 


mone (hGH) release, and to treat brain disorders such as damage 


















SOY, SOY EVERY WHERE, 
DROPS.OF SLUDGE IO BAT 





Try to find a chocolate bar, ice cream or other readymade 
food at the supermarket or health food store that doesn’t 
contain small amounts of soy lecithin. That’s the challenge 
for people who are allergic to soy. Lecithin isn’t supposed to 
contain any of the soybean’s allergenic protein, but there’s 
always the chance that a bit might remain. For the allergy 
sufferer, that little bit could cause anything from gastrointes- 
tinal upset to life-threatening anaphylactic shock (see Chap- 
ters 24 and 25). For everyone else, a little lecithin sold from 
the sludge left over from soy oil manufacture isn’t really a 
big deal. There are many worse additives in processed foods, 
namely soy protein, soy oil, soy isoflavones and soy sterols. 
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from stroke. PC and GPC may help build nerve cell membranes, 
facilitate electrical transmission in the brain, hold membrane pro- 
teins in place, and produce the neurotransmitter acetylcholine.?*”4 
However, studies on soy lecithin, PC, and brain aging have been 
inconsistent and contradictory ever since the 1920s. Generally, leci- 
thin is regarded as safe except for people who are highly allergic to 
soy. The late Robert Atkins, M.D., advised patients not to take large 
doses of supplemental lecithin without extra vitamin C to protect 
them from the nitrosamines formed from choline metabolism.” Tri- 
methylamine and dimethylamine, which are metabolized by bacte- 
ria in the intestines from choline, are important precursors to N- 
nitrosodimethylamine, a potent carcinogen in a variety of animal 
species.*°?7 


PHOSPHATIDY-LE-SERINE CPS) 
Phosphatidyl] serine (PS)—another popular phospholipid that 





My mom switched me to formula when she found out 


she was pregnant with my sister, less than a year after | was 
born. She thought | was colicky and gassy but never imag- 
ined an allergy at the root. In high school | became a vegetar- 
ian. My gas was horrible and | went to a dietitian who said | 
was “swallowing air.” After | acknowledged my soy allergy and 
stopped swallowing soy products | learned that even soy- 
bean oil or soy lecithin would give me bad gas. Chocolate 
with soy lecithin will even give me diarrhea, soy-free choco- 
late will not. You can seriously taste the difference—tradition- 
| ally made chocolate bars don't have that greasy feeling. They 
are more expensive, but it’s worth it to get to eat chocolate. 
SL... Bastion, MD 
ae == : a ee I rem ear 
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improves brain function and mental acuity—nearly always comes 
from soy oil. Most of the scientific studies proving its efficacy, how- 
ever, come from bovine sources, which also contain DHA as part of 
the structure.*83! Plant oils never contain readymade DHA. Indeed, 
the entire fatty acid structure of soy-derived PS is different from that 
of bovine-derived PS. The latter is rich in stearic and oleic acids, 
while soy PS is rich in linoleic and palmitic acids.**? Complicating 
matters further, the PS naturally formed in the human body con- 
sists of 37.5 percent stearic acid and 24.2 percent arachidonic acid.* 
Yet soy-derived PS seems to help many people**** and because of the 
Mad Cow scare, bovine-derived PS isn’t likely show up in the mar- 
ketplace anytime soon. 

Russell Blaylock, M.D., author of Excitotoxins, the Taste that Kills, 
believes that PS may protect us from glutamate toxicity.*’ Ironically, 
many people are taking the expensive soy-derived supplement PS in 
order to undo the damage that may be caused in part by the cheap 
soy protein in processed foods. 


LYSOPHOSPHATIDYLETHANOLAMINE (LPE) 

The Environmental Protection Agency (EPA) has approved 
lysophosphatidylethanolamine (LPE), another phosphatidyl sub- 
stance commercially extracted from soybeans, for use as a fruit rip- 
ener and shelf-life extender. The produce industry now uses LPE— 
once called cephalin—to treat grapes, cranberries, strawberries, blue- 
berries, apples, tomatoes and cut flowers. 

When applied to fruits that are nearly ripe—going into puberty, 
so to speak—LPE promotes ripening. When applied to picked fruit 
or cut flowers that are already ripe or blooming, however, it will 
“reduce senescence by inhibiting some of the enzymes involved in 
membrane breakdown.” This can dramatically extend shelf life.°® 
Whether the substance could also keep human bodies fresh for fu- 
neral home viewings is a topic that has not yet been investigated. 
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Ee * 


MY SOY STORY: __ 
LECITHIN AND GOITER — 


Approximately 16 months ago | felt alarge almond-shaped 
mass on my thyroid. It was quite noticeable to me when | 
looked in the mirror and also when swallowing. For several 
years | have taken supplements, but only in the past year did 
| add soy lecithin. The ultrasound recommended by the en- 
docrinologist revealed a multinodular goiter, with a few larger 
nodules. These were biopsied and diagnosed as follicular neo- 
plasms. Since follicular cells on aspiration cannot be ruled out 
as benign or malignant, it was recommended | have the thy- 
roid lobe surgically removed. 

After talking with a friend who owns a health food store, 
| decided to stop taking the soy lecithin as this was the only 
supplement | had added in the past year and the evidence 
seemed questionable as to the safety of soy. Now 16 months 
later, my nodule is significantly smaller, which the oncology 
Surgeon said would not happen. 

R.E., Holstein, IA 
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econd generation soy foods are manufactured using high- 

heat and pressure, chemical solvents, acids and alkalis, ex- 

truders and other harsh tools that are very likely to con- 
tain or produce toxic or carcinogenic residues. This is also true of 
highly processed products using fractions of milk, eggs, meat, grains, 
oils or vegetables. 

The difference is that second generation soy foods are billed as 
“nealth foods” whereas other processed foods are widely acknowl- 
edged to be what they are—junk foods that do not support health. 
The soy industry typically puts a positive spin on their products by 
claiming all the health benefits found in soy while insisting that 
levels of toxins are too low to pose any hazard to the consumer. 

But risk is always a product of dose and duration of exposure. 
Vegans who favor soy protein, wheat gluten and other heavily pro- 
cessed plant protein products as their primary sources of protein are 
regularly exposed to relatively high levels of toxins. Indeed, warn- 
ings have begun appearing on websites advising vegans and other 
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visitors not to fall prey to industry propaganda touting health ben- 
efits of soy-based junk foods.' 

The usual suspects are nitrosamines, lysinoalanines, heterocy- 
clic amines, excitotoxins, chloropropanols, furanones, hexane and 
other solvents. 


NITROSAMINES 

Nitrates occur naturally in vegetables, water and just about ev- 
erything else we eat or drink. Nitrate is harmless until reduced to 
nitrite either in the body as part of the digestive process or through 
spray drying and other harsh processing methods that occur during 
the manufacture of soy protein isolate (SPI), casein and other highly 


SMOKING GRAS 

Soy protein, added to thousands of grocery items, has 
never received GRAS (Generally Recognized as Safe) status 
as an additive to food. In 1958 and 1960, an amendment to 
the U.S. Food Drug and Cosmetic Act permitted food addi- 
tives already in use that were “Generally Recognized as Safe.” 
Thousands of items that have been in the food supply for 
many years (such as salt and sugar) or additives approved by 
FDA before 1958 went on the GRAS list. The margin of safety 
for most additives was established as a daily intake no more 
than 1/100 of the amount thought to be hazardous, provided 
the substance was not carcinogenic. The Delaney Clause 
specified that no substance be added to the food supply if it 
has been shown to cause cancer in people or animals. Al- 
though soy protein isolate (SPI) was certainly in use prior to 
1958, it was only as an industrial product to bind and seal 
paper products, not as a food. It does not qualify as a prod- 
uct having a long history of safe use in the food supply and it 


is also known to include toxins and carcinogens. 
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In 1979, the Select Committee of GRAS Substances 
(SCOGS) took a look at safety issues in the manufacture of 
soy protein isolate. It advised establishing acceptable levels 
of the carcinogens nitrite and nitrosamines and the toxic 
amino acid lysinoalanine “to avoid future problems” and urged 
a close monitoring of the levels of these substances in edible 
food products. To date, these safety levels have not been 
established, soy protein as a food has not been given GRAS 
status, and no monitoring is being carried out by people out- 
side the industry itself. As SPI does not have GRAS status, 
manufacturers must by law attain "Pre-Market Approval” be- 
fore adding SPI to any food item, yet SPI is now routinely 
added to food products, including baby formula, without 
safety checks or prior approval. 

In October 1999, the FDA approved a health claim for 
soy protein at the amount of 25 grams, an action the SCOGS 
committee would have found inconceivable. The committee 
considered a mere 150 mg per day of soy protein to be the 
maximum safe dose. In its Final Ruling on the 1999 soy pro- 
tein health claim, the FDA dismissed the matter of dangers 
from nitrites, nitrosamines and lysinoalanines with the rec- 
ommendation that “good manufacturing practices are and 
should be employed.” In other words, the FDA has stepped 


aside to let the fox guard the hen house. 


SOURCES: 

Evaluation of the health aspects of soy protein isolates as food ingredients. 
Prepared by Life Sciences Research Office, Federation of American Societies 
for Experimental Biology for the Bureau of Foods, Food and Drug Adminis- 
tration, 1979. Contract # FDA 223-75-2004. 


Food and Drug Administration, Final Rule. Food Labeling: Health Claims; Soy 
Protein and Coronary Heart Disease, Federal Register 64FR 57699, October 
26, 1999. 


FDA Backgrounder: Milestones in U.S. Food and Drug Law History http:// 
vm.cfsan.fda.gov 
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processed, fractionated food products. Nitrites are also added directly 
to foods, as in the curing of meat and fish. Nitrites are very reactive 
chemically and are precursors of nitrosamines. We have known since 
1937 that nitrosamines damage the liver; and since 1956 that nitro- 
samines are mutagens and carcinogens.”” 

In 1979, an independent committee known as the Select Com- 
mittee of GRAS Substances (SCOGS) reported to the FDA that the 
nitrites found in soy protein—either directly in soy food or indi- 
rectly from migration from the soy protein isolate used in packag- 
ing—was likely to be so small (SO parts per million) that it would 
not pose a health hazard. After all, people at the time rarely con- 
sumed more than 150 mg (about one-fourth teaspoon) per day of 
soy protein. The committee, however, recommended the establish- 
ment of safe levels as well as routine monitoring of nitrites and nit- 
rosamines in soy protein isolate.* Today, more than 30 years later, 
these studies have yet to be carried out. 

Today Americans eat ten times more soy protein isolate (SPI)— 
and other highly processed forms of soy included in readymade 
foods—than they did in 1979. Vegetarians who rely on second gen- 
eration meat substitutes, analogues, energy bars, shakes and other 
products made with soy protein isolate could easily consume 100 
times more than the 150 mg SCOGS determined as safe. 

Even at today’s higher levels of soy consumption, soy apolo- 
gists dismiss concerns about nitrites, pointing out that the microbes 
in our Saliva and intestines manufacture far more nitrites from the 
nitrates in food and drink. Although this is correct, those extra ni- 
trites do matter. The rate of nitrosamine formation in the body pro- 
ceeds exponentially—slowly at low nitrite concentrations, but more 
and more rapidly as nitrites enter the body from the diet or water 
supply. People with low hydrochloric acid (HCL) levels in the stom- 
ach are especially likely to be nitrite producers because adequate 
HCL prevents microbial overgrowth.° HCL levels tend to decrease 
with age and most people over the age of 40 are at least mildly defi- 
cient.® 
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Although high levels of nitrites in processed foods lead to nit- 
rosamine formation, the most serious problem comes from the pre- 
formed nitrosamines. These occur in soy protein isolates and other 
products that have undergone acid washes, flame drying or high 
temperature spray-drying processes. In USDA studies undertaken in 
the 1980s, researchers found that soy protein isolate contained about 
twice the nitrite content found in other soy protein products, in- 
cluding overly toasted soy flour. They also found levels of 1.5 parts 
per billion of a potent nitrosamine known as N-nitrosodi- 
methylamine (NDMA) in soy protein.’ More recently, scientists have 
found this highly volatile nitrosamine in significant quantities in 
SPI, malt and malt beverages, non-fat dry milk and dried cheeses.’ 
Soy sauce also contains high levels of tyramine, a derivative of the 
amino acid tyrosine and a potent precursor of mutagens produced 
by nitrites.?""" 

The California Environmental Protection Agency Office of En- 
vironmental Health Hazard Assessment has established safe levels 
for nitrosamines ranging from 40 ng (billionths of a gram) per day 
for NDMA to 80 ug (millionths of a gram) per day for the relatively 
weak nitrosamine N-nitrosodiphenylamine. Environmental Scien- 
tist Mike Fitzpatrick, Ph.D., points out that a person who eats 100 
grams of soy protein would exceed safe levels if NDMA is present in 
excess of 0.20 parts per billion in steam-treated soy flour or 0.36 
parts per billion in soy protein isolate. The safe level of N- 
nitrosdiphenylamine would be exceeded if present at levels in ex- 
cess of 0.42 parts per million in steam-treated soy flour or 0.72 parts 
per million in soy protein isolate. Though there seems to be very 
little information on the levels of nitrosamines in soy products— 
and levels vary from batch to batch—this level of toxicity is not 
only possible but likely. Taking the USDA finding of 1.4 parts per 
billion, people eating 100 grams per day of soy protein—a goal pro- 
moted as healthful by Protein Technologies International (PTI) in a 
1999 petition to the FDA—could be exposed daily to 35 times the 
safe limit of NDMA. Finally, Fitzpatrick notes that the safe levels are 
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defined for a 70 kg adult male and that lower levels should be estab- 
lished for adult women, teenagers, children and infants.!® 
LYSINOALANINES 

Lysinoalanine is a cross-linked amino acid that is produced when 
the essential amino acid lysine is subjected to strong alkaline treat- 
ments. The soy industry uses alkali to turn soybeans into soymilk, 
tofu, TSP, SPI, SPC and other products quickly and profitably. Only 
the old-fashioned, fermented “good old soys,” or tofus and soymilks 
made at home or by cottage-type industries, can bill themselves as 
“lysinoalanine-free.”'%'” 

The highest levels of lysinoalanines occur in soy protein iso- 
lates manufactured for use as sizing and coating adhesives for paper 
and paperboard products. Such products are produced at high alka- 
line pH levels. Rats fed soy proteins processed using similar high- 
alkali baths have suffered kidney damage, specifically increased or- 
gan weights, lesions and kidney stones. The soy industry assures us 
that soy proteins intended for human consumption are safer be- 
cause they are extracted at a pH level below 9.'%?! 

A look at new processes receiving patents today, however, re- 
veals that keeping alkaline levels low is not a high priority for much 
of the food-processing industry. For example, Kraft recently devel- 
oped a process to “deflavor” soy milk, flour, concentrates and iso- 
lates by adjusting the pH to levels ranging from 9 to 12. This makes 
it possible to dissolve the soy proteins and release the “beany” fla- 
vors through a special ultrafiltrated membranous exhaust system.” 

Lysinoalanine toxicity can be hard to pin down. It varies de- 
pending upon the species of test animal, the total diet and the form 
of lysinoalanine consumed. Some studies show that the type of 
lysinoalanine found in hydrolyzed vegetable proteins (HVP) will dis- 
play toxicity while those in other forms of soy protein exhibit low 
levels or none at all. Confusing matters further, heavily heated pro- 
teins that have not been subjected to alkaline baths have nonethe- 
less tested positive for lysinoalanines.**** There is no confusion, how- 
ever, about the fact that most commercial soy products are produced 
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using alkaline baths and high temperatures, both of which create 
by-products that are best avoided. 

Other cross-linked amino acids, whose toxic effects are sus- 
pected, but not yet thoroughly researched, may also occur. Argin- 
ine, an important amino acid for proper growth, may be kicked up a 
notch into the amino acid ornithine and from there into the prob- 
lematic ornithinoalanine. Threonine produces methyl- 
dehydroalanine, which can undergo further reactions to form me- 
thyl-lysinoalanine and methyl-lanthionine. Cysteine can produce 
dehydroalanine and methyl-dehydroalanine.**’ 

Toxic byproducts are not the only problem with modern soy 
products. Ghulam Sarwar, Ph.D., of the Nutrition Research Division, 
Health Canada, Ottawa, has found that as lysinoalanines are formed, 
19 to 20 percent of the essential amino acid lysine is lost. At the 
same time, heat and alkaline treatments destroy 73 to 77 percent of 
cystine, 35-45 percent threonine, and 18-30 percent serine. Further- 
more, the natural forms of amino acid-isomers may be converted to 
the less usable or unusable analogues, resulting in a dramatic loss in 
protein digestibility and protein quality.“* (See Chapter 13.) 

Alkaline processing also compromises mineral status. Iron lev- 
els in male and female rats fed SPI dropped to half those of controls 
while copper levels increased threefold.”? Practitioners are increas- 
ingly concerned about copper toxicity—generally seen in conjunc- 
tion with a zinc deficiency and skewed zinc-copper ratio—as it has 
been linked to mental health problems such as depression, mood 
swings, anxiety, panic attacks, as well as a host of diseases ranging 
from anorexia to diabetes to rheumatoid arthritis.°° 

According to Sarwar, “The data suggested that LAL 
(lysinoalanine), an unnatural amino acid derivative formed during 
processing of foods, may produce adverse effects on growth, protein 
digestibility, protein quality and mineral bioavailability and utiliza- 
tion. The antinutritional effects of LAL may be more pronounced in 
sole-source foods such as infant formulas and formulated liquid di- 
ets which have been reported to contain significant amounts (up to 
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2400 ppm of LAL in the protein) of LAL.”*! 


EXCITOTOXINS 

Excitotoxins are amino acids such as glutamate and aspartate 
that wreak havoc on neuroreceptors in the brain. Glutamate and 
aspartate are created when food processors hydrolyze soy protein to 
make hydrolyzed vegetable protein (HVP), commercial soy sauces 
and other products. MSG is the sodium salt of glutamate, and aspar- 
tate is a component of aspartame, the artificial sweetener used in 
many “lite” products. 

Excitotoxins exist naturally in the body and are normally used 
by the brain in small, carefully controlled concentrations. Problems 
arise, however, when people eat excessive amounts of processed foods. 
Soyfoods deliver a double whammy. Glutamate is formed as a 
byproduct of processing, and MSG and other “natural flavorings” 
are often added to improve taste and smell. The makers of health 
food-store soy products boast “all natural” on their labels yet some- 
times list hydrolyzed vegetable protein, vegetable protein, hydro- 
lyzed plant protein and “natural” flavorings likely to contain 
glutamate. This is why the FDA ordered the company that makes 
Bragg’s Amino Acids to cease and desist from using the “No MSG” 
claim on its label. (See Sidebar, Chapter 5.) Dangers from excitotoxins 
increase when two or more are present in the same food or when 
nitrosamines or other toxins are also present.*** 


HETEROCYCLIC AMINES (HCAs) 

Ordinary cooking procedures such as broiling, frying and bar- 
becuing, and industrial processes such as heat processing extrusion 
and pyrolysis can form potent mutagenic and carcinogenic com- 
pounds known as heterocyclic amines (HCAs). In rats, mice and 
monkeys, the organ most vulnerable to HCAs is the liver, but lung 
and stomach tumors, lymphomas and leukemias also occur, as well 
as myocardial lesions in monkeys. The higher the heat and pressure, 
the longer the duration, the more HCAs are formed.**? Thus, in- 
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dustrially processed foods are likely to contain much higher levels 
of HCAs than foods prepared at home. Because modern soy prod- 
ucts such as TVP, SPI, SPC, and HVP may undergo three or more heat 
treatments before they reach the supermarket, they can carry high 
levels of HCAs. 

Although people generally expect to find HCAs in fried or grilled 
beef and fish, similar HCAs are formed in any pyrolyzed, protein- 
rich food. Soy globulin protein plus sugar under heat and pressure 
combine to form potent mutagens such as 2-amino-9H-pyrido (2,3- 
b) indole and 2-amino-3-methyl-9H-pyrido (2,3- b) indole. Commer- 
cial soy sauce is rich in an HCA known as 1-methyl-1,2,3,4-tetrahydro- 
beta-carboline-3-carboxylic acid (MTCCA).* Nitrites increase the mu- 
tagenicity of HCAs in foods—and vice versa. As discussed above, 
mutagen precursors isolated from nitrite-containing soy sauce have 
been identified as either tyramine or beta-carboline derivatives.*!* 

Soy sauce plus sugar—a combination found in many marinades 
and barbeque sauces—also form heterocyclic amines. The more soy 
sauce in the marinade, the more HCAs. Soy sauces, ketchups and 
fish sauces containing beta carbolines are also commonly used in 
recipes used by food processors, spurring the formation of even more 
HCAs.*3* 

The more types of HCAs found in a given product or meal, the 
greater the risk. As T. Sugimura of the National Cancer Center Re- 
search Institute in Tokyo puts it, “Heterocyclic amines are probably 
involved in the development of human cancer in the presence of 
other carcinogens, tumor promoters and factors stimulating cancer 
progression.”*° 

HCAs appear naturally in the body, but never in the quantities 
provided by today’s overly—and repeatedly—heated food products. 
In animal studies, mutagenic HCAs have been shown to be more 
likely to turn carcinogenic when eaten regularly than sporadically. 
HCAs are also most likely to trigger human cancer in the presence of 
other carcinogens. Thus the consistent presence of nitrites, glutamate 
and HCAs in heavily processed soy foods poses a triple threat. Soy 


(29 


the whole soy story 


sauces, bouillons, flavor enhancers and other ingredients used to 
flavor meat analogues and other ersatz soy products contain HCAs, 
nitrites or nitrosamines and MSG or glutamate—HCA reactions in- 
volving glutamate are highly mutagenic. Sometimes nitrites initially 
turn mutagens into nonmutagens—a fact that will surely lead to soy 
industry claims that the nitrites in soy prevent cancer. The reality is 
that these nonmutagens are a just a step in an ongoing process that 
creates new mutagens.*”*? 

To date, much of the research on HCAs has centered on grilled 
and barbecued meats, fish and poultry. Grilled tempeh, tofu and other 
soyfoods could probably gain HCAs this way as well. However, most 
HCAs in soy foods are formed at the processing plant, not in the 
home kitchen or on the patio. 


FURANONES 

A byproduct of processing known as furanones intensify fla- 
vor. They appear in foods cooked at high temperatures when Maillard 
—known as “browning”—reactions occur between sugars and amino 
acids. Furanones that are mutagenic to bacteria and cause DNA dam- 
age in lab tests have been identified in soy sauces and hydrolyzed 
vegetable protein (HVP). However, furanones have also proved anti- 
carcinogenic in animals treated with known cancer-inducing com- 
pounds.°*5* One furanone is identical to a male pheromone pro- 
duced by the cockroach, so it might be best not to spill much 
furanone-rich soy sauce in the kitchen. 


CHLOROPROPANOLS 

Hydrolyzed vegetable protein (HVP) and commercial soy sauces 
may also contain dangerous levels of chemicals known as 3-MCPD 
(3-chloro-1,2-propanediol) and 1,3-DCP (1,3-dichloro-2-propanol), 
both of which have been linked to liver cancer. The two belong to a 
group of chemicals known as chloropropanols, which are produced 
when soy sauce production is speeded up using acid hydrolyzation 
methods. Most modern companies use some form of this method 
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Gh a becom) See 
THE CASE OF THE SQUIRT ATTACKS 


A Brisbane, Australia, man was arrested for repeatedly 
squirting soy sauce at another man in a shopping mall. The 
victim was riding up an elevator to return to work after his 
lunch break when he was squirted on the back of his trou- 
sers. He reported feeling slight pressure and wetness on the 
back of his legs before turning around to find his assailant 
aiming a plastic packet of sauce at him. When he called po- 
lice, he revealed that he had been the victim of similar soy 
Sauce attacks from the same man in the past. He told police 


that he did not know the man or agree to—or in any way 


encourage—a soy sauce squirting game. 

The soy sauce assailant refused to talk to police or ex- 
plain his behavior in court. He was ordered to pay $300 to 
replace the man’s trousers and a fine of $150. No damages 
were awarded for exposing the man to the health dangers 
of the excitotoxins glutamate and aspartate or to the mu- 
tagens and carcinogens, chloropropanols, furanones, 
Salsolinols or ethyl carbamates. He hadn’t been forced to 
eat them, after all. 


SOURCE: Financial Times Information Limited - Asia Africa Intelligence Wire, 
AAP News via NewsEdge Corporation, October 23, 2002. Posted 10/24/02 on 
www.soyatech.com 





and exercise less-than-perfect quality control. Product recalls have 
occurred in Great Britain and New Zealand, and the safety of all 
modern commercial soy sauces is in doubt.°**! 


HEXANE 
Organic solvents—such as acetone, benzene, chloroform, cy- 
clohexane and ether—are used by the vegetable oil industry to ex- 


13] 


the whole soy story 


ve. 


tract oil from beans and seeds. Years ago, chlorinated solvents were 
popular because they are nonflammable and efficient. However, the 
dark side appeared in 1916 when 54 cows in Scotland died from 
trichloroethylene, the solvent used to extract the soybean meal used 
for their feed. Similar problems appeared in Germany in the 1920s 
and the United States in the 1950s. The cows died from severe aplas- 
tic anemia—a rare blood disease caused by destruction of the bone 
marrow—and soy feed suffered a blow to its “healthy” image. ® 

In the United States, the dangers of hexane solvents were well 
publicized in the 1930s because of explosions triggered by volatile 
hexane vapors in the Glidden Plant and other processing facilities. 
Even so, hexane became the most widely used solvent by 1941.® 
Today, the primary concern is hexane’s toxicity. It irritates the lungs 
and depresses the central nervous system. Ingestion has been linked 
to Parkinson’s disease, and workers exposed to hexane may develop 
polyneuropathy. Although the industry insists that “desolventizing” 
processes remove hexane residues from soy oil or meal, some traces 
always remain. 
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FORMULA FOR DISASTER 


oy infant formula was never used traditionally in Asia. 
Babies who could not be breastfed by their birth mothers 





received homemade dairy formulas made with mare, wa- 
ter buffalo, cow or goat’s milk, were breastfed by a wet nurse. . . or 
died. The inventors of the first soy formulas were westerners with 
very good intentions—to save babies that would not otherwise have 
survived. 

Yet the myth persists that soy formula has been around for 
centuries and so must be safe. Mark Messina, Ph.D., a spokesperson 
for the soy industry, defended soy formula at the Fifth International 
Symposium on the Role of Soy in Preventing and Treating Chronic 
Disease, in Orlando with the words “Asian babies have been raised 
on soy products for centuries with no apparent ill effects.”! This is 
not true, and the first soy formula was not even invented in Asia. 

Historian William Shurtleff of the Soyfoods Center in Lafayette, 
California, confirms that the earliest known document on use of 
soybean in infant feeding is an article by John Ruhrah, M.D., pub- 
lished in the Archives of Pediatrics in 1909.* Dr. Ruhrah, a pediatri- 
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cian from Baltimore, presented a paper at the 21st annual meeting 
of the American Pediatric Society entitled “The Soy Bean in Infant 
Feeding: A Preliminary Report” and argued that his soybean gruel 
formula made from boiled beans was “useful as a substitute for milk 
in diarrhea and in intestinal and stomach disorders and in diabetes 
mellitus.” -By 1915, he had also experimented with soy flour formu- 
las and mixtures of soy gruel with barley flour, salt and condensed 
milk.2° In 1916, the Journal of the American Medical Association re- 
ported that a soy flour-based formula was tried on 74 cases of in- 
fants with diarrhea with a success rate of 59.4 percent.® 


SOY FORMULA IN THE EAST 

In China, Ernest Tso announced the invention of the first soy 
formula in Asia that could sustain an infant for the first eight months 
of age in 1928. Writing in the Chinese Journal of Physiology, Tso in- 
forms us that “soybean milk” is a native food used in certain parts of 
the country as a morning beverage but it is little used as part of the 
diet for children. He states that its nutritive properties as a food for 
young infants are practically unknown. Tso’s formula consisted of 
wet-ground soybean flour supplemented with salt, sugar and other 
substances. After carrying out metabolic studies, he concluded that 
the calcium was inadequate. By 1931, he had not only added cal- 
cium lactate but also more sugar and sodium chloride plus cod liver 
oil (for vitamins A and D) and cabbage water for vitamin C.’”? 

In 1936, R.A. Guy of the Department of Public Health of Peiping 
Union Medical College provided additional background information 
in three articles for the Chinese Medical Journal:'°'? “It seems perti- 
nent here to note that we have never found soybean ‘milk’ natu- 
rally used by Peiping women to feed their children. Tnis beverage is 
not made in the home in Peiping, but is sold by street vendors, as a 
hot, very weak solution of soybean protein and is usually drunk by 
old people in place of tea. The ‘milk’, as reinforced for the feeding of 
young infants, is rather tedious and difficult to prepare. As dispensed 
recently by the various health stations, it is in demand, but is just as 
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artificial in this community as cow’s milk. One must bear in mind 
that the successful feeding of very young infants with milk other 
than human, has only been done in the past twenty years or so. 
Such feeding is highly artificial, since it depends for its success not 
only on the equipment and care in preparation in the home, the 
measured administration of the food and conscious attention to 
the inclusion of vitamins, but also on the whole machinery of mod- 
ern government for the production and distribution of good milk. 
That artificial feeding has become necessary in some countries is no 
argument against giving the human infant the milk of his own spe- 
cies. Aside from the disputed physiological and psychological ben- 
efits of maternal nursing, it is more economical, cleaner, safer and 
less trouble for the mother to prepare the milk ‘in vivo’ than ‘in vitro’ 
as it may be so put.”?3 

Likewise, an investigation by C.Y. Chou in the 1980s found no 
evidence to indicate that soy infant formula was developed in China 
prior to the late 1920s."* 

The first manufacturer of soy formula in China was Harry W. 
Miller, M.D., a Seventh Day Adventist medical missionary from Ohio 
who developed a soy milk that “could be built up into a satisfactory 
formula for babies.” Dr. Miller’s goal was to nourish babies, children 
and adults where animal milk “is not available, and which for eco- 
nomic reasons can never be a dependable source of food supplies for 
the masses.” He noted that the people had “built up a number of 
soy protein dishes, called ‘meat without bones’” for adults but had 
not “taken into consideration the nutritional needs of infants and 
growing children, and malnutrition is seen everywhere in these de- 
veloping countries.” Dr. Miller helped set up plants in China, the 
Philippines, Taiwan, Japan, Singapore, Thailand and Hong Kong by 
providing “American knowhow.”'® 

Despite Dr. Miller’s efforts, soy formula was not widely accepted 
in Asia and is still not the preferred formula today. Most babies in 
Asia are breastfed for a few months, then switched to a dairy-based 
infant formula. Orphans and other babies that cannot be breast fed 
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by a wet nurse receive milk-based formulas.’® 


SOY FORMULAWN THE-WEST 

Dr. Ruhrah’s 1909 soy formula was designed for sick infants 
who experienced severe diarrhea on the early cow’s milk formulas 
and was intended as a “temporary therapeutic procedure.” The for- 
mula consisted of a tan or caramel-colored thin gruel with a nutty 
odor made from boiled soybeans. No sugars or starch were added in 
order not to exacerbate the infant diarrhea. Those who responded 
favorably began producing brown “malt” stools.’” 

Bowel health of the infants is a running theme of the pre-1960 
soy formula literature, with recurring reports of the soy flour-based 
formulas causing diarrhea, foul smells and flatulence.'® Researchers 
often expressed astonishment at the sheer bulk. “The residue is at 
least twice that of human or cow’s milk,” wrote two Cleveland pe- 
diatricians in 1932. Testing soy formula on 205 infants, they reported 
that the healthy babies had three or four very large, soft, green stools 
per day and that infants whose green stools totaled six or seven per 
day “failed to thrive.” Although the most obvious cause was indi- 
gestible cellulose roughage, the number of bowel movements de- 
creased and stool size shrank if the mixture was well boiled before 
serving. The researchers thus concluded that home cooking rendered 
the formula more digestible.'??° In all probability, the manufactur- 
ing process had inadequately deactivated the soybean’s trypsin in- 
hibitors and other antinutrients, making it very hard to digest the 
soy protein (see Chapter 16). 

Manufacturers faced other problems as well. According to A. A. 
Horvath, Ph.D.,—an employee of several U.S. government agencies 
and world traveler who “went soybean one hundred percent” after a 
trip to China*!—the biggest problem was the tendency of soy flour 
to go rancid.” However, new processing methods were coming on 
the market and producing soy flours that could be kept for longer 
periods without turning rancid.** (See Chapter 7.) 

The more difficult task was to pump up soy formula’s soggy 
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TESTING FORMULA 

Infants who participated in the early soy formula studies 
not only failed to receive the emotional and nutritional ben- 
efits of breast milk, but were sometimes taken away from their 
parents or guardians for days at a time. To determine nitro- 
gen retention and compare the protein quality of several new 
soy formulas, a research team in Cleveland tested a total of 
205 infants over a three-and-one-half year period in small 
groups as follows: 

“The infants, seven in number, were selected from those 
coming regularly to the dispensary and had been fed exclu- 
sively on one of the soy bean preparations for some time prior 
to admission to the hospital. They were placed on a canvas 
bed strapped at the four corners to the upright supports of 
the crib and strapped to the canvas, the buttocks resting on 


a padded rim of an aperture cut in the canvas support. A stool 


pan was held in place beneath the buttocks and a special tube 
was attached to the infant for the collection of the urine. 

“A sample of food sufficient for the entire experiment was 
thoroughly mixed and daily portions weighed from this sample. 
In this way it was possible to determine accurately how much 
nitrogen, calcium and phosphorus were provided in the quan- 
tity given to the baby. Any portion of the food refused was 
measured andproper allowance made. 

“The infants were kept on the metabolism bed for a total 
of four days, during which twenty-four hour collections of the 
urine and feces were made. The samples were thoroughly 
mixed and portions for analysis taken. ... All the infants were 
offered liberal feedings, depending on appetite and tolerance 
and were fed at four-hour intervals..." 


SOURCE: Rittinger F, Demnbo LH, Torrey G. Soy bean (vegetable) milk in infant 
feeding: Results of three and one-half years’ study on the growth and develop- 
ment of 205 infants. J Ped, 1934, 6, 517-532. 
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nutritional profile. A common tactic—tried early on by Dr. Ruhrah— 
was to combine soy flour with milk powders or condensed milk “with 
the object of rendering them suitable for infant feeding.” Many reci- 
pes were tested over the years, and they varied widely in terms of 
protein power, fatty acid profile, vitamin and mineral content, di- 
gestibility, oligosaccharide levels and “keeping properties.”?* Not 
surprisingly, many of the test-case infants failed to thrive. 

In the early days of soy formula, many infants suffered from 
vitamin A deficiency. One of the worst cases reported was a soy for- 
mula-fed baby diagnosed with keratomalacia, an eye disease in which 
the cornea is dry and ulcerated as a result of severe vitamin A defi- 
ciency.2 Although the Chinese solved the problem with the addi- 
tion of cod liver oil, the Americans labored under the still commonly 
held misconception that beta-carotene and vitamin A are identical. 
A typical statement made by researchers at the time was that “the 
soybean is a legume that is noted for its vitamin A content.”2°?? 
True vitamin A is never found in soybeans (or any other plant food) 
and infants cannot easily convert its precursor beta-carotene into 
the true vitamin A it needs for metabolism and growth. 

Calcium presented another difficulty. Soybeans do not natu- 
rally contain much calcium, but do contain phytates, a type of 
antinutrient that interferes with calcium absorption. (See Chapter 
17.) Early researchers struggled mightily to find the best form of 
supplemental calcium and the right ratio of calcium and phospho- 
rous.*° 

These and other problems were widely acknowledged in medi- 
cal journals of the time, yet a 1938 Readers Digest article stated that 
Madison Foods (a company affiliated with the Seventh Day Adventist 
Madison College in Tennessee) had been busy developing a soy milk 
that “is now not only cheaper than cow’s milk but, on the authority 
of the American Medical Association, better for babies.”*! 

A more truthful picture emerged in the Archives of Diseases 
of Children. Helen MacKay, M.D., of the Medical Research Council 
and Queens Hospital for Children in London, reviewed the entirety 
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of the soy formula literature through 1938 and concluded: “Babies 
on soya flours without any admixture of cow’s milk do not, on the 
whole, make as good progress as babies having milk as the basis of 
their diet.” She noted that researchers of the 1930s had put great 
effort into finding ways to mix soybean milk (because it was cheap) 
with dairy formulas (to prop up the nutritional value) in order to 
create a formula that would serve in parts of the world “where a 
sufficiency of milk alone is beyond the means of the people.”*? 

From the 1940s to 1960s, reports surfaced of deficiencies of 
vitamins A, K and B,, and of the minerals zinc, iron and calcium 
from soy formula. As manufacturers got the message, they solved 
the deficiencies in the cheapest and most expedient way possible— 
by fortifying with the vitamins and minerals or the adding an en- 
hancer (such as vitamin C to enhance the uptake of iron).*** 

In 1939, the specter of thyroid damage emerged when soy feed 
was found to be goitrogenic to poultry. Over the next two decades, 
researchers learned that soy formula damaged the thyroids of hu- 
man infants. By 1961 formula manufacturers routinely added io- 
dine to soy formula. But although iodine prevents overt damage, 
long-term risks to the thyroid remain. (See Chapter 27.) 

The issues for consumers were the same as back in 1909—taste, 
odor and “undesirable gastrointestinal side effects and stool patterns.” 
These problems were not solved until a second generation soybean 
formula was developed based on soy protein isolate. Unlike the soy- 
flour formulas, these are largely free of the gas-producing oligosac- 
charides and have eliminated the irritating fiber and roughage.%°3* 


SECOND GENERATION SOY FORMULAS 

Soy formulas made with soy protein isolate (SPI) came on the 
market in the early 1960s despite the fact that this substance did not 
have a long history of safe use in the food supply. This fact greatly 
concerned scientists at the Federation of American Society for Ex- 
perimental Biology (FASEB), who determined in 1979 that the only 
safe use for soy protein isolates was to strengthen the sealers of card- 
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HIGH BIVE—TE DIONNE CLOUN DW Pl FE iss 


In the 1930s, reports linked soy formula to the miracu- 
lous survival of the Dionne quintuplets. Actually, “the miracle 
bean” didn’t deserve much credit. The quints did receive 
soy acidophilus milk from Dr. John Harvey Kellogg, but what 
saved their lives was breast milk donated by women in the 
United States and Canada. 

Shortly before the quints’ birth in 1934, Dr. Kellogg dis- 
covered that soymilk was a good medium in which to grow 
the healing acidophilus bacteria that he liked to plant into 
his patients’ intestinal tracts. When Dr. Kellogg heard that 
Marie, the smallest of the Dionne quintuplets, was suffering 
from bowel trouble, he wired the quints’ physician Dr. Allan 
Roy Dafoe, sent a supply of soy acidophulus milk and learned 
that it had helped her problem. Dr. Kellogg wrote: “It cured 
the quintuplets of serious trouble and keeps them in good 
health. They have been using it regularly in their daily food 
for more than a year and a half. Dr. Dafoe writes me that he 
cannot get along without it. When he stops the use of it the 
bowels get bad and he has to resume its use at once.” 

What the immodest Dr. Kellogg didn’t mention was that 
the quintuplets owed their very survival to another physi- 
cian, Herman Bundeson, M.D., of Chicago. An expert on pre- 
mature infants, Dr. Bundeson teleohoned Dr. Dafoe and pro- 
vided him an incubator and donated breast milk two days 


after their birth. In Toronto, members of the Junior League 


responded by collecting breast milk daily and shipping it by 
overnight train to northern Ontario. Breast milk was eventu- 
ally shipped in from Montreal as well. Five months later, the 
quints were weaned on a dairy formula. 

Dr. Kellogg was not the only person to take credit for 
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the health of the quints. Carnation ads boasted that the quin- 
tuplets had consumed 2,500 tins of their milk. The truth was 
that the quintuplets refused to drink it. 


SOURGES: 
Schwarz, Richard W. John Harvey Kellogg, MD (Nashville, TN, Southern Pub- 
lishing, 1970) 123. 


INFACT Canada. The Milk of Human Kindness: The History of Milk Banking in 
Canada. www. infactcanada.ca. 


Berton, Pierre. The Dionne Years: A Thirties Melodrama (NY Norton, 1977). 50, 
Gz, 147: 








board packages. The evaluators determined that the leaching of car- 
cinogens produced during soy processing from cardboard boxes into 
the food stored in those boxes would be too low to pose a health 
hazard to adults, but warned that infants on soy formula consumed 
up to 27 grams SPI per day—80 times the adult average.*? (See Chap- 
ter 11.) 

Top pediatricians were also troubled. Edmund J. Eastham, M.D., 
Consultant Pediatric Gastroenterologist at Royal Victoria Infirmary, 
Newcastle-upon-Tyne, England, wrote in a 1989 textbook: “Their 
current use has, in my opinion, tended to be indiscriminate and led 
to conflicting evidence and confusion among the medical and health- 
care professionals. There are strong advocates for their use, backed 
by their high-powered sell of the manufacturers, but there are those 
who feel that they should not be freely available without prescrip- 
tion and should only occasionally be prescribed.”*° 


GROWTH 

As soy formulas became standardized, the soy formula-fed ba- 
bies began to match growth rates of those who were breast and dairy 
formula fed. Before the 1970s, this wasn’t always the case, and the 
cause was identified as a shortage of the essential amino acid me- 
thionine.*'** (See Chapter 13.) Supplementation of soy infant for- 
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mula with methionine was eventually required by law. Before this 
became routine, infants with undiagnosed, untreated cystic fibrosis 
were at special risk for hypoalbuminemia and edema when fed soy 
proteins.*® 

Today’s soy formulas also include added carnitine, required for 
the optimal mitochondrial oxidation of long-chain fatty acids, and 
taurine, a “conditionally essential” amino acid which functions as 
an antioxidant and conjugate of bile acids during infancy.*© (See 
Chapter 13.) 

Growth problems have also been traced to the presence of pro- 
tease inhibitors in soy formula. These antinutrients block the action 
of trypsin and other enzymes needed for normal infants to properly 
digest their meals. Although most protease inhibitors are deactivated 
during the heating of soy formula, processing methods are imper- 
fect and leave many inhibitors intact.*”7 Manufacturers are not re- 
quired to state trypsin inhibitor content on labels or even to meet 
minimal standards. Nor are they required to warn consumers that 
trypsin inhibitors have been shown to stress the pancreas (see Chapter 
16). 


BIOAVAILABILITY OF MINERALS 

The American Academy of Pediatrics reports that prior to the 
1980s “mineral absorption from soy formulas was erratic because of 
poor stability of the suspensions and the presence of excessive soy 
phytates in the formula.” Although manufacturers have learned how 
to better mix ingredients and stabilize their products, phytates re- 
main a problem.** 

Phytates are antinutrients that bind minerals such as calcium, 
zinc, iron and copper, causing them to be excreted from the body 
unused (see Chapter 17). Because soy protein isolate formulas con- 
tain 1.5 percent phytates and up to 30 percent of the total phospho- 
rous in the soybean is bound up in phytic acid, manufacturers of soy 
formula must provide a total phosphorous and calcium content that 
is 20 percent higher than cow’s milk-based formula and in the proper 
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ratio.*” Even so, problems with inadequate or slower bone mineral- 
ization remain.°?> 

As early as 1967, researchers found that phytates caused zinc 
deficiency unless the formula contained high levels of supplemen- 
tal zinc.°° Even with additional zinc added, high phytate levels in 
soy formula caused the worsening of symptoms in a child with acro- 
dermatitis enteropathica, a rare disease caused by zinc malabsorp- 
tion and marked by skin inflammation, hair loss, diarrhea and fail- 
ure to thrive.°*’ Phytates also negatively affect iron. To avoid serious 
iron deficiencies, soy formulas are now heavily fortified with iron.°® 

In 1980, investigators discovered two other mineral problems 
connected with soy infant formula: chloride deficiencies and man- 
ganese toxicity. 

In 1980, 13 infants between two and ten months of age who 
had been fed Neo-Mull-Soy formula developed hypochloremic alka- 
losis. The symptoms included lethargy, anorexia, spitting up, diar- 
rhea, hematuria (blood in the urine) and growth failure. All responded 
promptly to supplemental salt. One infant redeveloped alkalosis when 
the supplemental salt was discontinued. Two of nine apparently 
normal infants on this formula were also diagnosed with hypochlo- 
remia. Three of four infants on a different formula known as Prosobe 
had low urine concentrations. The researchers concluded that the 
chloride content of some infant formulas was insufficient to offset 
salt losses following mild stress.”°° 

The manganese problem does not stem from manufacturing 
error but from the soybeans themselves. Levels of manganese in soy 
formula are far higher than those found in either breast or cow’s 
milk. Per liter, breast milk contains 3 to 10 ug manganese, cow’s 
milk formula 30 to 50 ug, and soy formula 200 to 300 ug. Newborns 
exposed to such high levels of manganese are vulnerable to brain 
damage associated with learning disabilities, attention deficit and 
other behavioral disorders, and violent tendencies. Although healthy 
toddlers, children and adults who ingest excess manganese can uSu- 
ally eliminate most of it, infants cannot because of their immature 


143 


the whole soy story 


livers. Because the manganese problem comes from the soybean it- 
self, the only way to solve the problem is to take soy formula off the 
market (see Chapter 21). 


SUGAR BLUES 

Human breast milk is naturally sweet because it contains lac- 
tose or human milk sugar. Lactose is broken down by the enzyme 
lactase, produced by virtually all infants, into galactose, a primary 
constituent of the myelin in the nerve cells. Lactose is therefore 
critical to the optimal development of the nervous system. 

Manufacturers use lactose in the more expensive, milk-based 
powdered infant formulas but sucrose and corn syrup in the less 
expensive formulas, including soy formula. Manufacturers play on 
concerns about “lactose intolerance” to transform cheap ingredi- 
ents into a marketing asset. In reality, very few infants are lactose 
intolerant, although many are allergic to the processed proteins and 
other ingredients in milk-based formula. Adverse effects of sucrose 
consumption include alterations in insulin secretion and stimula- 
tion of sympathetic nervous system activity.%° 


FAT AND CHOLESTEROL 

Soy infant formula manufacturers have also failed to match 
the fatty acid profile of breast milk. Although the quantity of spe- 
cific fats varies by manufacturer and is usually similar to those in 
each company’s corresponding cow’s milk-based formula, commer- 
cial formulas almost always exclude EPA and DHA, long chain, poly- 
unsaturated fatty acids that are crucial to proper brain development. 
Soy formulas also lack cholesterol, a vital substance needed by the 
growing baby’s brain and nervous system. (Mother’s milk is very rich 
in cholesterol and contains a special enzyme to ensure that the baby 
absorbs all the cholesterol available.)®* 


IMMUNOLOGY 
From the outset, soy formulas were billed as “hypoallergenic” — 
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the failproof solution for babies allergic to cow’s milk formula. Dr. 
John Harvey Kellogg and Dr. Harry W. Miller both claimed that their 
formulas “solved the allergy problem.” Advertisers plugged the 
saine message. Loma Linda Food’s Soyalac Infant Powder—introduced 
in 1951—was intended “for infants allergic to dairy milk.”°’ A 1960 
textbook edited by Herman Frederic Meyer, M.D., of Northwestern 
University in Illinois even listed several soy milk products under the 
category “hypoallergenic.” 

In fact, research showing that soy is indeed allergenic dates 
back at least to the 1930s. Babies who are allergic to cow’s milk are 
highly likely to be allergic to soy formulas as well. Symptoms run 
the gamut from rashes to diarrhea, asthma and anaphylactic shock. 
(See Chapter 24.) In its most recent policy statement, the Australian 
College of Paediatrics (ACP) stated: “The indiscriminate use of soy 
formulae for vague symptoms and signs not proven to be due to 
cow’s milk protein intolerance is to be avoided. Casual treatment in 
this manner is undesirable because it leads to over-diagnosis of food 
intolerance with potential long-term effects on child health and be- 
havior. Soy formulae should not be used routinely as prophylaxis in 
infants thought to be at risk for the development of allergy. Soy 
protein is a potential allergen in its own right. . .”° 

Soy formula also adversely affects the immune system, causing 
lower immunoglobulin levels and more infections than breast milk 
or cow’s milk formulas.”° 

Finally, pediatricians have seen lowered antibody responses 
to vaccinations as early as the 1980s. As Dr. Eastham explained in 
his 1989 textbook: “They have also recently published data looking 
at antibody responses to polio virus, diphtheria, pertussis and teta- 
nus vaccine in a group of infants fed exclusively for 5 months on 
the breast or on one of four types of artificial feed varying in quality 
and quantity of protein. Antibody levels measured at 5 and 8 months 
showed a much lower response to all vaccines in those infants fed 
on the soy formula and the authors concluded that vegetable pro- 
tein should not be given in infant feeds during the first months of 
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life. Although this has been thought by some to be too dogmatic, 
the figures are nevertheless impressive and worrying.””! 


QUALITY CONTROL 

Quality control problems have caused vitamin deficiencies since 
the early days of soy formula. In 1990, Loma Linda Foods consid- 
ered ditching its infant formula division because of “legal liability” 
problems, watchdogging by the FDA and the fear that there could 
be future expensive recalls of improperly supplemented cans of soy 
formula, based on one incident involving a “small shortage of vita- 
min A.”?2 

Another fat-soluble vitamin—vitamin K—has also come up 
short. In 1968, a seven-week old infant developed a bleeding disor- 
der known as hypothrombinemia while being fed a new soy for- 
mula (Isomil). The bleeding ceased and clotting time quickly im- 
proved with the administration of intramuscular vitamin K.” 

Shortages of vitamin B,,—another vitamin that is rarely if ever 
found in plant foods—were documented in the 1950s and 1960s’ 
and a case of B, deficiency came up in 1958.’ 

In the autumn of 2003, B, deficiency made the six o’clock news. 
Three babies in Israel who had been fed the Remedia brand of soy 
formula died from beriberi, an extreme deficiency of vitamin B, (thia- 
mine). Another eight babies were hospitalized, of which four may 
have suffered permanent brain damage. The babies were admitted 
to the hospital suffering from disquiet, followed by apathy, vomit- 
ing and then coma and breathing difficulties. The problem was iden- 
tified after doctors at Schneider Medical Centre for Israel in Petah 
Tikva (the largest children’s hospital in the Middle East) noted that 
three infants had been admitted with encephalopathy within a week. 
Epidemiologists examined more than a dozen recent infant encepha- 
lopathy cases and found a common denominator: all had been ex- 
clusively or mainly fed Remedia-brand soy infant formula. At least 
17 babies may have been hospitalized prior to the discovery of the 
soy formula connection.’®”’ 
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The Remedia formula, manufactured by Humana in Berlin, 
contained only one tenth of the B, that it was supposed to have. A 
lawyer representing Remedia claimed that Humana removed the vi- 
tamin from the formula on the assumption that the soybean itself 
contained plenty of vitamin B,. The Israeli Health Ministry urged 
parents who had fed their infants this formula to immediately go to 
their doctors to receive booster shots of B, 7%’ 


PROCESSING MATTERS 

Soy protein isolate (SPI), the key ingredient in today’s soy in- 
fant formula is the product of high-tech industrial processing in- 
volving high temperatures, high pressures, solvent extraction and 
alkaline baths. These processes compromise protein, vitamin and 
mineral quality and create toxins such as lysinoalanine and carcino- 
gens such as nitrosamine. (See Chapters 11 and 13.) 

Soy formula also contains levels of aluminum 10 times greater 
than milk-based formula and 100 times greater than breast milk, a 
fact that can negatively affect bone and nervous system develop- 
ment.’® (See Chapter 23.) 

The ingredient lists of most brands of soy formula reveal many 
additives of questionable safety such as carrageenan, guar gum, So- 
dium hydroxide (caustic soda), potassium citrate monohydrate, 
tricalcium phosphate, dibasic magnesium, phosphate trihydrate, BHA 
and BHT. 


ESTROGENS 

Worst of all, soy formulas contain high levels of the 
phytoestrogens (plant estrogens) known as isoflavones. These put 
the infant’s developing endocrine, nervous and immune systems at 
risk (see Chapters 26-28). Although it is possible to remove the 
isoflavones from soy formula using an expensive solvent extraction 
process, manufacturers have chosen not to.” 

Dave Woodhams, Ph.D., of the SoyOnline Network in New 
Zealand, concludes that the many problems of soy formula lead to 
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JOT aAX INO TOO SOM PORMULA 

Parents turn to soy-based formula for infants who are 
allergic to dairy-based formulas because of the lack of other 
commerical options. Some babies do better on hydrolyzed 
Cpredigested) casein formulas, but these present their own 
dangers, including high levels of neuro-toxic free glutamic 
acid or MSG. Gerber’s used to make a meat-based formula 
for allergic infants, but cheap soy formula has pushed this 
alternative off the market. 

Homemade formulas are another option, but parents 
must make sure that the recipes are based on solid science. 
Nourishing Traditions by Sally Fallon and Mary Enig, Ph.D., 
(Washington, DC, New Trends, revised second edition, 2000) 
not only offers three whole food-based formulas but ways 
to improve the best of the commercially available formulas. 
Fallon’s and Enig’s milk-based and meat-based formulas are 
based on recipes given in textbooks on infant feeding pub- 
lished during the 1940s with the addition of recent informa- 
tion on fatty acids and other crucial nutrients. They contain 
only whole foods and are designed to provide a nutrient 
profile as close as possible to human breast milk. The reci- 
pes are also posted under Children’s Health at 
www.westonaprice.org. 

“Soya-based infant feeding should be used on/ly where 
there is a clear medical indication,” warns Bernard Zimmerli, 
Ph.D., of the Swiss Federal Office of Health. “It should never 
be used for ecological or ideological reasons such as strict 
vegetarianism.” 

Zimmerli warns that the isoflavones in soy formula have 
a history of playing havoc with hormones and jeopardizing 
the infant’s reproductive growth and development. Further- 
more, he reports increased levels of hypothyroidism and au- 
toimmune thyroid diseases among infants fed soy formula. 
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Finally, he condemns soy formula for the nutritional deficien- 
cies and poor digestibility of all soyfoods, which pose special 
risks to infants because of their immature gastrointestinal 
tracts and small stomachs. 

Don't feed your infant soy formula. The risks can be 
avoided. 








an appreciation of “the immense and apparently inexhaustible 
subtlety and complexity of nature in the evolution, over long ages, 
of these foods for the young. 

“A recent symposium ‘New Perspectives in Infant Nutrition’ 
(Renner and Sawatzki 1993) provides ample evidence of the impor- 
tance of the minor constituents of human milk. According to the 
authors of the report, at least with cow’s milk, the basic components 
(proteins, fats, carbohydrates, vitamins and minerals) are very simi- 
lar to those in human milk and have evolved to perform similar 
functions (the building of bone, muscle and other tissues and the 
provision of metabolic energy). If there are any minor constituents 
in human milk which, in the formulation of a dairy-based formula, 
are overlooked in ignorance, they may well be partly compensated 
for by similar or identical factors from the cow’s milk. 

“The problem of emulating human milk with plant proteins, 
and other components that are taken out of the role for which they 
developed naturally, is of an entirely different order, particularly when 
the subtlety and complexity of the biochemistry of the plant world, 
evolved for plant functions, is taken into account. In this situation, 
factors which are essential for the complete nutrition of the infant 
must be known before they can be provided for. If they are unknown, 
obviously they cannot be included. Any toxins or anti-nutritive com- 
ponents in the raw materials which adversely affect the infant must 
first be identified and then removed. If they are unknown or uni- 
dentified, of course, their removal will be a matter of chance. 

“These problems are inherent in the manufacture of infant for- 
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mula based on soybeans. The soybean has evolved for the survival 
of the soybean species, not for benefit of human infants. The pro- 
cess of evolution has bequeathed us human milk for our newly born 
and young children; the further we stray from that natural stan- 
dard, the greater is the risk that we will seriously compromise the 
nutritional needs of the infant child.”®° 

Despite such clear and present dangers, sales of soy infant for- 
mula have been rising and now represent a 25 percent market share 
in the United States. 


GROWING PAINS 

Soy formula should not replace breast milk. And soy-oil 
implants should not be used to increase the size of awoman’s 
breasts. 

That’s the word from the United Kingdom's Medical De- 
vices Agency and the Belgian National Ministry of Health. 
The two agencies have urged plastic surgeons to contact 
any patients who have had soy-oil implants and to have them 
removed. The advice contrasts sharply with the message sent 
out in the mid-1990s that “trilucent breast implants filled with 
soy oil were the ultimate prostheses for breast augmenta- 
tion.” But ruptures have occurred in so many patients that 
the only safe course is to “explant” them. Problems have in- 
cluded inflammation, bleeding and the circulation of toxic, 
oxidated soy-oil byproducts. 

In the future women might take their cue from the an- 
cient Chinese. Archaeologists recently dug up a thousand- 
year-old silk push-up bra with cotton padding. 


SOURCES: 
Monstrey S et al. What exactly was wrong with the Trilucent breast implants? 
A unifying hypothesis. Plast Reconst Surg, 2004, 113, 3, 847-856. 


1000-year old push up bra discovered in Mongolia, New Zealand Herald, June 
11, 2004.. www.livingontheplanet.com. 
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oined from the Greek word “protos,” protein means “first” 
or “of primary importance.” We need high-quality pro- 
tein in our diets for growth, repair, immune function, hor- 





mone formation and all metabolic processes. We cannot live with- 
Out protein. 

Our bodies contain more than 50,000 types of proteins, all built 
from the building blocks known as amino acids. Nine of these amino 
acids are considered “essential” for humans because we cannot manu- 
facture them on our own and must obtain them from the diet. If the 
“essential” amino acids are present in sufficient quantities, we can 
build the “non-essential” amino acids. But if one or more are miss- 
ing, the body will fail to synthesize many of the enzymes, antibod- 
ies and other proteins it needs. 

For most of us, protein synthesis breaks down not only when 
the essential amino acids are missing but also when supplies are low. 
We also lose the ability to produce sufficient amounts during peri- 
ods of infection, chronic poor health, physical or mental duress, 
and rapid growth (infants and children). Consequently, many re- 
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spected scientists believe we need to obtain many more amino acids 
than the ones considered essential from our food, and that as many 
as eight other amino acids should be considered “conditionally es- 
sential.” These include arginine, glycine, proline, glutamine, tyrosine, 
serine, cysteine and taurine.'* 

Traditionally animal products such as eggs, milk, fish, poultry 
and meat have been valued as sources of the best proteins. They 
contain a “complete” set of the essential amino acids in desirable 


( 


proportions. In contrast, plant proteins are “incomplete” because 
they are low in some of the essential amino acids. The amino acids 
that are in short supply in these foods are known as the “limiting 
amino acids.” It only takes a shortage of one of these to slow down 
or even shut down the body’s protein-manufacturing process. In 
soybeans and other legumes, the limiting amino acid is methion- 
ine. In grains, it is lysine. Accordingly, beans and grains are tradi- 
tionally eaten together to maximize protein quality. In Mexico that 
might mean corn tortillas with beans, in the Middle East chick peas 
and pita bread, and in Asia, soybeans with rice. In all cultures, ani- 
mal foods, at least in small amounts, are added to the grain-legume 
combinations to ensure a complete supply of amino acids. In Japan 
that means that the little cubes of tofu are almost always served in a 
broth along with fish and rice.° 


BEAN SUPREME? 

Compared to other plant foods, soybeans earn a high rating in 
terms of both quantity and quality of protein. Between 35 and 38 
percent of the soybean is protein compared to 20 to 30 percent in 
other beans.® The percentage of protein goes up to 70 percent or 
more in processed soy protein products such as soy protein concen- 
trate and isolate in which much of the fat and carbohydrate have 
been removed. 

Soy also enjoys status as the highest quality plant protein be- 
cause it contains all of the essential amino acids. Although “con- 
tains all” is not the same as “contains a complete and balanced ra- 
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tio” of essential amino acids, the World Health Organization (WHO), 
the U.S. Food and Drug Administration (FDA) and many govern- 
ments now accept a rating system that puts soy on a par with casein 
and egg white as a high quality protein.’ 

How this recognition came about is a tribute to the power of 
profits and politics over the rigor of science. 


RATINGS WARS 

In 1919, scientists came up with a method of evaluating pro- 
tein quality known as the Protein Efficiency Ratio (PER). The PER is 
based on how well rats grow on a Specific protein, and the findings 
are then extrapolated to humans. The problem is that rats grow up 
faster and furrier than people. These differences dictate different 
amino acid requirements. Humans have a lower need for methion- 
ine—the amino acid that is “limiting” in soy and other legumes, 
and this shortage causes rats to grow poorly on soy. Accordingly, 
PER gives soy protein a rating of 70, compared to 100 for casein and 
82 for beef. § 

Soy protein scores only slightly better using a system called 
Biological Value (BV), which measures the amount of protein depos- 
ited compared to the amount of protein absorbed. The highest BV 
protein is whey (104), followed by whole egg (100), egg white (88), 
casein (77) and soy protein (74).? Other systems in use such as Rela- 
tive PER (RPER), Net Protein Ratio (NPR) and Relative NPR (RNPR) 
rank protein products in much the same order, with soy consistently 
turning in a mediocre performance.'® 

These poor test scores have not pleased the soy industry. 


AFFIRMATIVE ACTION 

To make soy look smarter, researchers in the late 1970s came 
up with a system known as the Protein Digestibility Corrected Amino 
Acid Score (PDCAAS). Scientists have praised PDCAAS not because 
of its impressively long string of initials but because it calculates 
human (not rat) amino acid requirements, corrects for digestibility 
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and bases scores on the protein needs of two- to five-year-old chil- 
dren, the human group with the greatest need for protein (other 
than infants). This system gives soy protein a high rating of 100, 
right up there with casein (a milk protein) and egg white protein 
and a bit ahead of meat.'' With this new A+ rating the soybean seems 
to live up to its Chinese nickname of “the meat without a bone.” 

The catch is that PDCAAS was set up so that no protein can 
score higher than 100, the score of the reference protein. Egg white 
and casein match soy because they cannot score higher.’? In other 
words, C students get the same high honors as the more deserving A 
students—a clear case of industry-sponsored affirmative action. 

In the past, soy always fell short in protein quality analyses 
because of its limited amount of methionine. Less well known are 
its other problems. Ghulam Sarwar, Ph.D., of the Nutrition Research 
Division of the Banting Research Centre in Ottawa, warns us that 
PDCAAS scores “clearly overestimate the protein quality of sources 
that contain anti-nutritional factors.”' 

As we will see in Part Four, soy contains many antinutrients. 
They include trypsin inhibitors, lectins, saponins, phytates, all natu- 
rally occurring growth-depressing factors. Soy’s protein quality is also 
compromised by toxins formed during processing. Soybeans today 
are routinely treated with heat, oxidizing agents (such as hydrogen 
peroxide), organic solvents (such as hexane), alkalis and acids, or 
combinations of such treatments, to improve flavor, texture and other 
functional properties, to deactivate the natural anti-nutritional fac- 
tors, and to prepare concentrated protein products. These treatments 
result in lower amino acid bioavailability and poorer protein qual- 
ity. For example, the PDCAAS for the alkaline-treated soy protein 
isolate (SPI) is 49 percent of the value for untreated soy protein, 
though charts seen by the public provide the more favorable latter 
figure.'* 

It gets worse. Amino acid testing methods used to determine 
PDCAAS scores do not distinguish between the Dr. Jekyll and Mr. 
Hyde forms of amino acids. High heat, pressure and chemicals can 
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transform usable and needed L-form amino acids into the poten- 
tially toxic D-forms. Testing techniques that could make the crucial 
distinction are available, but not in use.!>!¢ 

Such a flawed system could only have been rigged by the food 
industry. 

Soy Protein in Human Nutrition, a collection of papers read at a 
May 22-25, 1978 conference in Keystone, CO," tells a revealing soy 
story. The event was sponsored, in part, by Ralston-Purina, a major 
manufacturer of soy protein isolate, and brought together research- 
ers who had been testing new methods of analyzing protein quality 
in humans. These methods measure nitrogen consumption and ex- 
cretion because nitrogen is the element that exists in proteins but 
not in fats and carbohydrates. As we use up protein in our bodies, 
we excrete nitrogen in our urine and feces. Researchers measure the 
amount of nitrogen lost to determine how much protein is used 
and how much is needed to replace it. 

Throughout the conference, researchers expressed reservations 
about the new test designs, the accuracy of the methods, and the 
motivation that drove their development. Many seemed to be strug- 
gling mightily to find some way, somehow, to make soy protein 
look better, to make it look very good indeed. One participant came 
right out and said, “We are mainly trying to help the food indus- 
try.”'® The end result—the PDCAAS system—shows that the food 
industry doesn’t care how good the protein really is so long as it just 
looks good. 

Before PDCAAS could be accepted, however, soy had to prove 
its mettle as the primary protein in the human diet. This required 
human, not animal, subjects. Ralston Purina jumped in to sponsor a 
short-term study in Central America entitled “Nutritional Quality 
of Soy Bean Protein Isolates: Studies in Children of Preschool Age.”! 
Although it lasted only two weeks, the study is routinely cited to 
justify the nutritional adequacy of soy protein. It is accurately 
summed up as follows: 

“A group of Central American children suffering from malnu- 
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trition was first stabilized and brought into better health by feeding 
them native foods, including meat and dairy products. Then these 
traditional foods were replaced by a drink made of soy protein iso- 
late and sugar for a two-week period. All nitrogen taken in and all 
nitrogen excreted were measured in truly Orwellian fashion (chil- 
dren weighed naked every morning, all excrement and vomit gath- 
ered up for analysis, etc.) The researchers found that the children 
retained nitrogen and that their growth was ‘adequate,’ and declared 
the experiment a success. 

“Whether the children were actually healthy on such a diet, or 
could remain so over a long period, is another matter. The research- 
ers noted that the children vomited ‘occasionally,’ usually after fin- 
ishing a meal; that over half suffered from periods of moderate diar- 
thea; that some had upper respiratory infections; and that others 
suffered from rash and fever. It should be noted that the researchers 
did not dare to use soy products to help children to first recover 
from malnutrition and were obliged to supplement the soy-sugar 
mixture with nutrients largely absent in soy products, notably vita- 
mins A, D, B,,, 


Scientists pinpoint many problems with such studies. Children 


iron, iodine and zinc.”” 


retain nitrogen at higher rates than normal when they have been 
malnourished and need to catch up on their growth. Soy or other 
protein sources used on such children will always achieve higher 
scores than would be expected from normal children. And protein 
usage always varies depending upon our physiological state, activity 
level and other factors.” In addition, protein quality differences rarely 
show up unless intake levels are inadequate because quantity can, 
to a large extent, compensate for quality. Foods such as soy that 
supply all the amino acids (although with less-than-ideal ratios) will 
achieve maximum positive nitrogen balance provided they are swal- 
lowed in sufficient quantity. The fact that proteins such as beef prove 
satisfactory at a much lower level is not plugged into the equations.” 

Ethical guidelines on experiments using human subjects re- 
quire only studies of short-term duration, making them essentially 
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worthless. The Central American study lasted two weeks—although 
the children tested were propped up before the study began with 
meat and dairy foods for a month or more! ?* (Note that the re- 
searchers did not risk the health of U.S. children for this study.) 

The short duration of this study was not unusual. In the mid- 
1960s, a series of nitrogen balance studies to evaluate vegetable pro- 
teins lasted only 16 days.** And a PDCAAS study on adults was re- 
ferred to as “long term” even though it lasted only 11 weeks.” Short- 
term or long-term, such studies provide no sound, scientific evidence 
that people can safely adopt soy as their main protein source for life. 
Vegetarians and others who choose soy year after year as their prin- 
cipal source of protein are unwittingly volunteering themselves and 
their children to serve as guinea pigs in a truly long-term, 
unmonitored epidemiological study. 

The results are already coming in, at least anecdotally. Doctors 
and nutritionists are hearing more and more complaints of dry skin, 
lusterless hair, balding, poor muscle tone, weight gain, fatigue, brain 
fog, digestive distress, allergies, immune breakdown, thyroid dys- 
function, reproductive disorders and so on. 

These complaints are entirely predictable, when one considers 
the amino acids that are poorly represented in soy protein. 


AMINO CHALLENGED: METHIONINE 

Methionine, a sulfur-based amino acid, always comes up short 
in soybeans. Although present, it is so underrepresented that it must 
be added to soy infant formula and to animal feeds based on soy. 
Without methionine, babies don’t grow big enough fast enough. 
Soy formula only matches cow’s milk formula in terms of growth 
rates if extra methionine is added.*° 

Studies on adults are less clear. Most establish that extra me- 
thionine need not be added to soy protein unless people’s total pro- 
tein intake is so low that they suffer from protein malnutrition. 
Minimum sulfur amino acid needs seem to be met at a daily protein 
intake of 38 g and higher (about the amount of protein in 119 g of 
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beef chuck pot roast, 158 g of cheddar cheese or almost 5 cups of 
whole milk), although some researchers have found that many people 
benefit from considerably more.*”8 

This is hardly surprising, given methionine’s role as one of the 
body’s most important methyl donors. This means it excels at do- 
nating a single carbon atom with three tightly connected hydrogen 
atoms, the very molecule needed for many biochemical conversions 
in the body. Liver disease, brain disorders, osteoarthritis, fibromyalgia, 
chronic fatigue and depression are just a few of the disorders that 
have responded to supplements of methionine. 

Methionine is also the precursor of SAM (s-adenosy! methion- 
ine) made by our liver if it is healthy enough and if it has enough 
methionine at its disposal. Kilmer McCully, M.D., author of The Heart 
Revolution: The Extraordinary Discovery that Finally Laid the Cholesterol 
Myth to Rest”? and The Homocysteine Revolution,” and winner of the 
1998 Linus Pauling Award, notes that diets high in soy protein can 
lead to reduced SAM synthesis because of methionine deficiencies.*! 
That, in turn, leads to increased levels of homocysteine, an athero- 
genic amino acid which, if elevated in the blood, indicates greater 
risk of heart disease and stroke. Back in the 1950s, studies with Cebus 
monkeys showed that diets containing soy protein isolates were 
atherogenic, but feeding of methionine to the monkeys prevented 
atherogenesis, probably because of reduced plasma levels of homocys- 
teine resulting from increased SAM synthesis.***? Recently, a study 
of retired school teachers in Baltimore found that increased dietary 
protein led to decreased plasma homocysteine and decreased dietary 
protein led to increased plasma homocysteine.*? This suggests that a 
diet rich in soy protein is highly unlikely to be good for preventing 
heart disease. 

Finally, methionine is critical because it is the precursor for 
two “conditionally essential” amino acids, cysteine and taurine. 


CYSTEINE 
Cysteine is the instable form of the amino acid cystine, and 
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the body converts one to the other as needed. Healthy blood sugar 
levels depend on cysteine for the production of glucose tolerance 
factor (GTF) and insulin. Cysteine is considered to be a “condition- 
ally essential” amino acid because premature and full term newborn 
infants need it for proper nitrogen balance and growth. The inabil- 
ity of the premie to manufacture cysteine from methionine and serine 
is due to the fact that the activity of the enzyme cystathionase is low 
during fetal development.* 

Clinical nutritionists who test their clients’ amino acid status 
with assay tests see many methionine and cysteine/cystine deficien- 
cies, particularly among people on soy-rich diets. One of the hottest 
supplements on the market right now is MSM (methyl- 
sulfonylmethane), a usable form of sulfur that helps methionine- 
deficient people heal their skin, intestinal tract and joints. All this 
suggests that a whole lot of people need more methionine and other 
sulfur-containing amino acids—much like our smaller furry friend 
the rat. Humans who boast beautiful, moist skin and thick, shiny 
hair invariably live on sulfur-rich diets. Sulfur has been nicknamed 
the “beauty mineral” for it provides the cross links that make the 
elastin and collagen of our skin strong, flexible and youthful. 

The beauty provided by methionine and cysteine/cystine is 
more than skin deep. These sulfur aminos optimize immune system 
function and the body’s ability to produce glutathione. Cysteine is 
also one of the three amino acids comprising glutathione, one of 
the most important anti-oxidants found in the body. Glutathione 
(gamma-glutamyl cysteinyl-glycine) protects cells by detoxifying 
harmful compounds such as hydrogen peroxide, free radicals and 
carcinogens, including the nitrosamines in modern soy products (see 
Chapter 11). 

Glutathione is partly responsible for keeping LDL-cholesterol 
from oxidizing and clogging arteries. Though soy has a reputation 
for reducing cholesterol, rats fed soy protein that was not fortified 
with methionine showed an increased total cholesterol and an in- 
creased susceptibility of LDL-cholesterol to peroxidation. These rats 
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were found to have low levels of glutathione and also did not grow 
as well as the control group fed casein.*° 


TAURINE 

Taurine is the other sulfur-containing amino acid 
underrepresented in soyfoods. As is the case with cysteine, the for- 
mation of taurine requires active enzymes and working pathways, 
not yet developed in newborns. Taurine is the second most plentiful 
amino acid in human milk, a “conditionally essential” amino acid 
that is routinely added to infant formula.*’”*® 

Taurine depletion affects adults as well. Edema, high blood pres- 
Sure, seizures, macular degeneration, diabetes, poor fat digestion, 
heart disease and asthma are all linked to taurine deficiencies.*? Tau- 
rine also plays a role in normalizing the balance of other amino 
acids. For example, GABA levels in the brain are raised by taurine. 
GABA (short for gamma-amino-butyric acid) is both an amino acid 
and a neurotransmitter. The gift of GABA is its ability to quell anxi- 
ety. Over-the-counter GABA supplements are often prescribed as 
natural tranquilizers.*° 

The late Robert Atkins, M.D., found that estrogen replacement 
therapy (ERT) blocked the manufacture of taurine,*’ a fact that brings 
into question the wisdom of taking any artificial estrogens, includ- 
ing soy phytoestrogens. 


LYSINE 

Lysine levels naturally occurring in soybeans are adequate. Un- 
fortunately, modern high-tech processing can degrade lysine so se- 
verely that it becomes largely unusable. Lysinoalanine, an unnatu- 
ral amino acid derivative produced during processing, causes the loss 
of bioavailable lysine as well as cystine and phosphoserine. This dra- 
matically reduces the nutritional quality of the entire protein** and 
in sufficiently large doses, lysinoalanine can induce renal toxicity." 
Infertility from loss of sperm motility, cold sores, herpes and heart 
disease have all been linked to lysine deficiencies. 
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Lysine also degrades whenever proteins are cooked with sugar. 
The Maillard reaction—the “browning reaction”—commonly occurs 
during the production of cereals and grains. Maillard reactions can 
occur during soybean manufacture when sweeteners in the form of 
barley malt, rice malt or other sugars are added to mask the beany 
taste of soy. Because the body finds it difficult to hydrolyze the pro- 
tein chain that contains the carmelized lysine molecule, lysine defi- 
ciencies may occur. And should this undigested protein enter the 
bloodstream, allergies and immune responses may result.*’ 


CARNITINE 

Lack of sufficient methionine and high-quality lysine can lead 
to yet another likely deficiency—carnitine. We need carnitine for 
high energy, healthy heart function and fat metabolism. It’s so nec- 
essary for infants, that witty researchers have suggested the nick- 
name “vitamin Bb.”*® Babies get plenty of carnitine through breast 
milk, and some formulas are fortified with carnitine. However, since 
we can only get carnitine from meats and animal products, vegetar- 
ian moms who breastfeed almost always need carnitine supplements 
to adequately nourish their babies. Vegans—strict vegetarians who 
consume no eggs or dairy products—tend to be deficient not only in 
carnitine itself but in its precursors methionine and lysine. People 
with low thyroid function, a common health problem among soy- 
eating vegetarians, also need extra.” 


NO" CLASS: PDCAAS 

The PDCAAS method does not take into account individual 
amino acids. Individually, these may be less bioavailable than the 
various protein scores might suggest.°° As Sarwar puts it, “The 
PDCAAS method may give misleading results about the quality of 
proteins co-limiting in more than one essential amino acid.”*' Al- 
though methionine is generally the first limiting amino acid in soy 
products, lysine, threonine and tryptophan also affect soy’s true pro- 
tein quality. In studies using chicks, soybean meal was found to be 
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SY CONEUSING: 
SOY" FPOOCRS VERSUS SOT FRO TENN 

Many people use the words “soy” and “soy protein” inter- 
changeably, perhaps because soy foods are the chief source 
of protein in their diets. Foods made from the whole soybean 
such as tofu, however, contain only 8 to 15 percent protein along 
with fat and carbohydrates. In contrast, fat and carbohydrate 
are mostly removed from products such as soy protein isolate 
(SPI), textured vegetable protein (TVP) and soy protein con- 
centrate (SPC). About 90 percent of the soy consumed in the 
United States comes in the form of such fractionalized soy pro- 
tein added to shakes, bars, canned and frozen spaghetti sauces, 
fast food burgers, and other products. To know how much pro- 


tein you are getting in a given soy dish, see below: 


SOY FOOD (per 100g) PROTEIN 


Miso Reg 
Natto 77g 
Soy flour (defatted) 47.0g 
Soy flour Cfull-fat, raw) 54,59 
Soy flour (full-fat, roasted) E48 9 
Soy flour (low fat) 46.59 
Soy milk Zoo 
Soy protein concentrate Gal 
Soy protein isolate (SPI) SO7-g 
Soy sauce (tamari) (Obehe 
Soybeans (cooked, boiled) 16.6 g 
Soybeans (dry, roasted) $9.6 g 
Soybeans (raw) Sha 2) 
Soymeal (defatted) 45.0 g 
Tempeh 19.0 g 
Tofu (raw, firm) biekc ie 
Tofu (raw, regular) 81g 


SOURCE: Composition of Foods: Legumes & Legume Products, USDA, Human 
Nutrition Information Service Agriculture Handbook, no 8-16. 
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limiting, as expected, in methionine and cysteine. But soybean pro- 
tein concentrate and soy protein isolate (SPI) were limiting in me- 
thionine, cysteine and also threonine.” 

Specific amino acid deficiencies lead to deficiencies of the amino 
acids that the body is ordinarily able to make. For example, creatine, 
an amino acid manufactured from methionine, glycine and argin- 
ine, may well be in short supply among soy eaters. It is needed for 
muscle tone, heart rhythm and cancer prevention. Threonine sup- 
plies serine, which is not considered essential, but is easily used up 
in methionine metabolism and synthesis of acetylcholine and gly- 
cine. 

In most cases soy would provide adequate quantities of threo- 
nine, arginine and other essential amino acids needed for bodily 
growth and repair. However, all of these are altered by the high- 
temperature, high-pressure modern processing methods. The dam- 
age may not be as extensive as that done to lysine, but it is real 
nonetheless. These methods—used to eliminate anti-nutrient pro- 
teins (such as protease inhibitors)—have the unhappy effect of wast- 
ing necessary proteins as well. One protein cannot be dismantled 
without affecting the others.°**’ 

The bottom line is that the only way to preserve lysine and the 
other amino acids while deactivating antinutrient proteins is to prac- 
tice the time-consuming, old-fashioned soaking and fermenting tech- 
niques traditionally used in Asia. Even then, soyfoods come up short 
in methionine. 


TWINKIES VS SNICKERS 

Farmers and veterinarians know that the way to pump up the 
performance of soy feeds is to add methionine. Rats fed soy protein 
fortified with methionine grow on a par with those fed casein ac- 
cording to Protein Digestibility Corrected Amino Acid Score 
(PDCAAS) standards. However, both soy feed and casein feed fall 
short of the PER or BV of whole egg or a good quality whey protein 
because both soy and casein lack adequate amounts of the sulfur- 
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containing amino acids. Both are fractionated products, with soy 
protein taken from the whole soybean and casein taken from whole 
milk. Neither serves the human body well. Yet soy and casein are 
routinely compared in studies touting soy’s ability to prevent and 
reverse disease. Discovering that soy protein is better than casein as 
a cancer preventer doesn’t mean much. It’s like designing a study 
that pits Snickers against Twinkies. Neither offers a healthy option, 
but Snickers would likely come out on top because it contains a few 
nuts. 

Soy does not. At least not yet. In a recent attempt to improve 
the quality of soy protein, scientists spliced a methionine-rich nut 
protein into soybean DNA. The new bean boasts better methionine 
levels, but the nut protein adds another potent allergen to a food 
that is already full of them.°? (See Chapters 24 and 25.) 


EGG{OWN.ITS FACE 

The genetically engineered, methionine-fortified bean has re- 
ceived sufficient bad press for the soy industry to begin promoting 
the idea that “soy protein is best just the way it is.”® The industry 
now claims soy’s inherent methionine shortage as an asset, based 
on a theory that the sulfur found in eggs, meat and animal products 
can cause calcium loss and osteoporosis. 

The study most often cited to justify this claim involved 15 
healthy young people, divided into three groups. All three groups 
ate foods that contained identical amounts of sodium, potassium, 
calcium, phosphorous, magnesium and protein, but differing 
amounts of sulfur. The first group (least sulfur) consumed soy prod- 
ucts; the second (moderate sulfur) consumed soymilk, TSP, cheese 
and eggs; and the third (most sulfur) animal protein from meat and 
cheese. Those who got their protein from the animal products lost 
SO percent more calcium from their bodies than did those who had 
only soy protein. The soy, egg and dairy people were in the middle. 
The researchers concluded, “The inability to compensate for the 
animal protein-induced calciuric response [meaning calcium in the 
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urine] may be a risk factor for the development of osteoporosis.” 

What is never mentioned when this study comes up—as it 
does in Mark Messina’s The Siniple Soybean and Your Health® and Earl 
Mindell’s Soy Miracle,** among other books promoting soy—is that 
the 15 subjects spent a grand total of 12 days testing each type of 
food. That was just enough time for their bodies to react to unex- 
pectedly high levels of sulfur proteins, but not enough time for the 
body to normalize and handle the sulfur load. Calcium homeostasis 
is normally well regulated so that increased calcium loss through 
the urine results in increased calcium absorption from the gut. This 
adaptive process may fail to occur during short-term studies but the 
human body is more than capable of adjusting to the sulfur load of 
real food, given a proper time frame. 

Sulfur is not a problem provided our levels of vitamin B, are 
adequate. Pyridoxal-5-phosphate (the most active form of vitamin 
B,) is the coenzyme for cystathionine synthetase, the enzyme needed 
for proper conversion of sulfur-containing amino acids. It’s in short 
supply in most American diets. The obvious solution is to optimize 
vitamin B, levels, not to cut back on foods containing sulfur. 

The fallacy of most other studies linking sulfur-rich animal foods 
to high calcium excretion is equally easy to find. The majority of 
the experiments feature overdoses of the isolated amino acids me- 
thionine, cysteine and cystine without providing adequate levels of 
vitamin B, and the extra hydrochloric acid needed to process this 
high amino acid load. Notably, people and animals fed real food 
have not experienced the same problems so cutting back on sulfur- 
rich foods is not the solution to osteoporosis.®°*®> 

One more thing about soy sulfur. Deficiencies occur not only 
because soy is short in methionine but because the protease inhibi- 
tors create a greater need for this amino acid. The pancreas must use 
sulfur-containing amino acids when it produces extra digestive en- 
zymes to compensate for losses caused when the enzyme trypsin is 
bound by trypsin inhibitors and excreted in the feces. This leads to 
a deficiency of amino acids, particularly the sulfur-containing amino 
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acids that would ordinarily be used for growth and repair processes. 
Protease inhibitors also affect other amino acids needed for health 
and growth, notably threonine and valine, which are routinely added 
to rat and other animal chows to achieve proper growth. (See Chap- 
ter 16.) 

If consumers are ever to achieve anything close to peak perfor- 
mance on soy protein, people chow will need the same bulking up. 


BOOW (QO Use INNS Leer 
THE FDA'S SOY PROTEIN HEALTH CLAIM 


In November 1999, the FDA approved a health claim that 
permits food processors to label many soy products with the 
phrase “Diets low in saturated fat and cholesterol that include 
25 grams of soy protein a day may reduce the risk of heart 
disease.”©”? The soy industry has taken this claim straight to the 
bank. Sales of soy products have achieved double-digit growth 
rates since the FDA allowed the industry to claim that soy prod- 
ucts are not only safe to eat but also “health foods.’® 

The FDA bills itself as “The Nation’s Foremost Consumer 
Protection Agency,’®? and its mission statement ends with the 
phrase “helping the public get the accurate, science-based in- 
formation they need to use medicines and foods to improve 
their health.” Yet the agency’s handling of this dubious claim 
suggests nothing so much as an unholy alliance with big busi- 
ness. 

The original petition—submitted by Protein Technologies 
International—requested the health claim not for soy protein 
but for soy isoflavones, the plant estrogens found abundantly 
in soybeans.’”° Provided with only weak and conflicting proofs 
that isoflavones lower cholesterol and besieged by strong evi- 
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dence of toxicity and endocrine disruption, the FDA had a 
duty to throw out the PTI petition. Instead, the agency took 
the unprecedented step of rewriting PTI’s petition and sub- 
stituting a claim for soy protein for the original one of 
isoflavone-rich soy protein.’”’ Because the FDA is authorized 
to make rulings only on substances presented by petition, 
this initiative violated the agency’s own regulations.’ 

Worse, the FDA hastened the decision-making process 
by reducing the time in which members of the public could 
protest to only 30 days.”* In addition, they disregarded the 
testimony of top scientists at the FDA’s own National Center 
of Toxicological Research, British government researchers, and 
other qualified experts providing evidence of possible danger 
from allergens, protease inhibitors, phytates and goitrogens, 
as well as the hormonally active isoflavones.’*’® In the end, 
meticulously evidenced concerns were dismissed in favor of 
weak evidence that soy protein might lower cholesterol and 
in support of the widely held—but still unoroven—theory that 
cholesterol-lowering is the key to preventing heart disease. 

Although Congress mandated that the FDA obtain “suf- 
ficient scientific evidence” of cholesterol-lowering properties 
before approving any health claim to that effect, it relied al- 
most entirely on just one study—a 1995 meta-analysis by James 
W. Anderson, Ph.D.’? Meta-analyses are popular with research- 
ers—and their industry soonsors—who wish to draw general 
conclusions. Many in the scientific community have criticized 
the authors of meta-analyses for making faulty assumptions, | 
indulging in creative accounting and for leaving out studies 
that contradict or dilute the conclusions desired. 

Meta-analysts are especially tempted to leave out stud- 
ies that skew the conclusions desired by the study’s sponsor, 
which in this case was none other than Protein Technologies 


169 


the whole soy story 


Lay 


International. Indeed, Anderson chose to discard eight such 
studies. As for the 29 studies that better met his and PTI’s 
needs, they offered some proof that substituting soy protein 
for animal protein would bring about a 7 to 20 percent lower- | 
ing of cholesterol among hypercholesterolemic individuals with 
levels over 260 mg/dl but that soy would do /ittle or nothing 


for individuals whose cholesterol was lower than 250 mg/dl. In 


plain English, soy protein is not likely to lower the cholesterol 
of the average person and might even raise it. Meanwhile, 25 | 
grams of soy protein a day has been shown capable of dis- 
rupting the endocrine system, with the most immediate ef- 
fects felt on the thyroid.2°%' (See Chapters 26-30.) 

The health claim that now appears in big, bold letters on 
packages of soy foods fails to warn the hapless consumer that 
the benefits are spurious, that the risks are grave and that the 
public’s “number one consumer protector” is not only asleep 
on the job but in bed with big business. 
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shortening life 


ats profoundly affect every cell, tissue and organ in our bo- 
dies. We need them for optimum energy, endurance, im- 
munity, brain power and health. Fats stave off food 





cravings, carry the fat-soluble vitamins A, D, E and K, facilitate min- 
eral absorption, cushion vital organs, build hormones, contribute to 
moist, young-looking skin, and construct strong, flexible, fully func- 
tioning cell membranes. It’s smart to appreciate fat—and no acci- 
dent that fats make up more than 60 percent of the brain.'* 

Yet Americans demonize fat. Health-conscious consumers scarf 
down “low-fat” and “no-fat” products in the sure, though mistaken, 
belief that “less is more.” Indeed fat has been blamed for nearly 
every ill that can befall the human body. Obesity, heart disease, can- 
cer, diabetes, multiple sclerosis, and other scourges have all been 
blamed on fat. 

The problem is that fats both heal and harm. Fats destroy health 
when they are either bad fats to begin with or good fats gone bad 
due to improper processing, storage or cooking. Contrary to popular 
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belief, the worst of these are not animal fats or tropical oils, but the 
refined and processed polyunsaturates that come from plants.** 
Some of the most dangerous of these come from the soybean. 


THE SOY-LING OF AMERICA 

Between 77 and 79 percent of the vegetable oils consumed in 
America come from the soybean. This figure includes the bottled oil 
plus margarines, shortenings and other butter substitutes commonly 
made of soy oil.°8 Soybean oil is the oil chosen for 90 percent of 
salad dressings, 72 percent of baking and frying fats, 88 percent of 
margarines and 76 percent of salad and cooking oils.’ Its bland fla- 
vor and cheap price make it the oil of choice in supermarket brands 
of mayonnaise, salad dressings, frozen foods, imitation dairy and 
meat products, and every imaginable baked good, including cook- 
ies, crackers, cakes, chips and other snacks. Nearly all the soy oil 
used in such products has been partially hydrogenated—a process 
that turns unstable liquid oil that is likely to go rancid into a stable, 
solid fat that is good for a long shelf life.'° 

The chief problem with soy oil is the processing. But because it 
is virtually impossible to buy a high-quality, non-rancid or non-hy- 
drogenated soy oil product, even health experts hawking soy pro- 
tein as a “miracle food” steer consumers away from the oil. “Before 
you look for ways to increase your intake of soy oil, we have to inter- 
ject a note of caution,” warns Mark Messina, Ph.D., in The Simple 
Soybean and Your Health." “It is unfortunate that much of the soy- 
bean oil used in the North American diet is the unhealthy hydroge- 
nated type,” adds Stephen Holt, M.D., in The Soy Revolution.'* “Soy- 
bean oil, if hydrogenated, is not recommended for everyday use,” 
agrees Neil Solomon, M.D., in Soy Smart Health. '’ Even industry 
spokesperson Peter Golbitz of Soyatech urges caution: “Preliminary 
evidence suggests that hydrogenated soybean oil is not a healthful 
fat, So you might want to limit your intake until more information 
is available.” In fact, the information already available would fill a 
small library, and the news is not good. 
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Ironically, the soy protein Messina and his followers revere is 
the waste product of margarine manufacture—a leftover that was 
once thrown away after the soy oil was removed from the bean. 


UNITED IT STANDS, DIVIDED IT FALLS 

Soybean oil is healthiest when left intact in the whole bean, as 
found in fermented whole soy products such as miso, tempeh and 
natto. The soy fat found in tofu and soymilk is also safe, although 
phytates, isoflavones and other antinutrients and hormones make 
these products less than ideal. Organically grown soybeans are defi- 
nitely preferable in that many pesticide and fertilizer chemicals ac- 
cumulate in the fat portion. 

Few people, however, eat many whole soy products. Average 
Americans shun them, and health-conscious consumers find that 
they don’t fit the low-fat profile they expect from “health foods.” 
Indeed, soybeans—with 17 to 27 percent oil—are higher in fats than 
most other plant foods.'* Accordingly, the soy industry has taken 
advantage of the public’s fat phobia to come up with low-fat ver- 
sions of tofu and soymilk. As is usually the case when food proces- 
sors decide to improve upon nature, nutritional value goes down as 
the profits—from the sale of both the protein and the oil—go up. 

There’s nothing “natural” about separating the soybean’s pro- 
tein and fat fractions. As we described in Chapter 9, it is a compli- 
cated high-tech process accomplished by grinding, crushing and 
extracting, using high temperatures, intense pressures and chemical 
solvents. During these processes, the oil is exposed to damaging light, 
heat and oxygen. Rancidity is inevitable so companies remove or 
cover up the “off” tastes and odors with refining, deodorizing and 
“light” hydrogenation. Virtually none of the soy oil sold to the pub- 
lic escapes this fate. 

Consumers who buy soy protein—an ingredient in numerous 
products from energy bars to veggie burgers—are correct in assum- 
ing that the products contain very little soy oil, but might be sur- 
prised to learn that what little remains is damaged during the ex- 
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traction process. It is not hydrogenated, but it is almost certain to be 
rancid and tainted with petroleum-solvent residues.'°'® 


THE NATURAL SOY-LUTION 

Natural soy oils are a bit better than their commercial counter- 
parts. Small companies are more likely to choose organic soybeans, 
which contain lower residues of agricultural chemicals. The beans 
are then extracted mechanically, under lower temperatures, with 
minimal exposure to light and oxygen, and without the use of pe- 
troleum solvents. These low-tech methods result in an oil with greater 
food value, lower toxic residue and virtually no trans fatty acids. The 
downside is that the oil is far more prone to rancidity.!?° 

Compared to the volume of liquid and hydrogenated soy oil 
sold to the supermarkets and fast food franchises, natural soy oils 
constitute a tiny segment of the market. More accurately, it is al- 
most nonexistent, given the health food industry’s love affair with 
canola oil. The irony is that many health-conscious consumers avoid- 
ing the trans fats of partially hydrogenated soy oil choose canola, a 
product also likely to contains trans fats even in its liquid form.” 7 
Unrefined soy oil would be a better—though far from optimal— 
choice. 


RANCID AND RANDY 

Whether natural or commercial, soy oils go bad easily because 
they contain the agent of their own destruction—the enzyme 
lipoxygenase, also known as lipoxydase—which catalyzes the oxida- 
tion and forms free radicals.*!' Soybean seeds contain the richest 
known source of lipoxygenase, and it is such a problem for the soy 
industry that whole books have been written about the technolo- 
gies needed to handle it.“* The spots in polyunsaturated fatty acids 
that are most vulnerable to oxidation are the unpaired electrons of 
the molecule’s double bonds. These easily attract attacks from oxy- 
gen—and other chemicals called “free radicals”—and break down in 
a process similar to rusting. Free radicals are solo molecules that are 
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perpetually on the prowl, compelled to mate and break up molecu- 
lar marriages, leaving hoards of newly single, highly reactive mol- 
ecules in their wake. Free radicals not only turn oils rancid, but turn 
us rancid. Eating rancid oils sets off chain reactions in our bodies 
that destroy cells, damage DNA, promote disease and accelerate ag- 
ing.» 


GOING, GOING, GONE: THE FATE OF OMEGA-3s 

Omega-3 fatty acids are the latest darling of the health indus- 
try. Soy oil contains relatively large amounts of omega-3s compared 
to other commercial vegetable oils, but if the steam and pressure of 
the refining process doesn’t kill them, the deodorizing intended to 
cover the telltale rancid smells and tastes will. More than half of the 
omega-3s and some of the omega-6s are destroyed during process- 
ing, leaving the oil with a lowered essential fatty acid (EFA) value.* 

In the late 1950s and early 1960s, the USDA Northern Regional 
Research Center in Peoria, Illinois, discovered that the omega-3 com- 
ponent in soy oil was responsible for the undesirable odors gener- 
ated during frying and that it could be removed by “selective hydro- 
genation.” This process uses copper catalysts to hydrogenate the 
omega-3 fatty acids 15 to 20 times faster than the omega-6 fatty 
acids, reducing the former from about 8 percent to 3 percent or less. 
This was the key to the mass marketing of soy oil.** It is the reason 
trans fatty acids are in liquid oils, at amounts known back in the 
1970s to be between 2.7 and 5.4 percent.*° 

Even though most of the omega-3s are gone, the soy industry 
considers the remaining ones a big problem. Kraft recently applied 
for a patent for a process to inhibit the oxidation of soy oil’s polyun- 
saturated omega-3 component in order to extend shelf life. The pro- 
cess calls for mixing the lipids with polyamines, compounds that 
contain two or more amine groups such as spermidine, spermine 
and putrescine.*’ Polyamines function as antioxidants, but also as 
growth factors for microorganisms and cell proliferation, facts that 
certainly suggest caution. 
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SOP OI EAS AND IEIGURES 
Like all fats and oils, soy oil consists of a mixture of poly- 
unsaturated, monounsaturated and saturated fatty acids. The 
percentages vary because of plant breeding. 


POLYUNSATURATED FAT: Unrefined, unhydrogenated soy oil 
contains 61 percent polyunsaturated fatty acids, of which 53 
percent are linoleic acid (omega-6s) and about 8 percent al- 
pha-linolenic acid (omega-3s), found in a 6.5 to 1 ratio.** These 
constitute both of the Essential Fatty Acids (EFAs) that we 
must get from our diet in order to maintain good health. The 
ideal ratio of omega-6s to omega-3s is 2:1.244 Given that the 
ratio in American diets goes as high as 20:1 or higher, it is 
clear that most Americans have far too many omega-6s in 
their diets, and that omega-3s almost always go missing.*° 

The richest plant source of omega-3s Is flax oil—used by 
many health-conscious consumers to provide omega-3 fatty 
acids. Flax oil provides 60 grams of omega-3 per 100 grams. 
Walnut, canola and soy oils offer 12, 10 and 6.8 grams respec- 
tively, compared to the one percent or less commonly found 
in corn, sunflower, safflower, and sesame.*® The fact that soy 
oll contains more than trace amounts of omega-3s gives pro- 
moters something to brag about. However, most are lost or 
damaged during processing and soy oll’s ratio of omega-6 to 
omega-S is still greater than the ratio that scientists consider 
optimal. 


MONOUNSATURATED FAT: Soy oil has been touted for its 23 
percent monounsaturated fat, the type of fatty acids found 
mainly in olive oil and considered to be “heart healthy.” This 
content is actually low compared to 78 percent for olive, 56 
percent for canola (if unhydrogenated), 81 for high-oleic sun- 
flower, and 74 for the high oleic form of safflower. Even animal 
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fats have higher levels of monounsaturates, with tallow at 48, 
lard at 44, and butter at 29 percent.?’ 


SATURATED FAT: Soy oil contains 15 percent saturated fat, of 
which 11 percent is palmitic acid and 4 percent stearic acid. 
Stearic acid happens to be the chief fatty acid in beef fat. 
These saturates are not what people expect in soy oil, and 
soy proponents almost never mention them. Whether the 
erroneously low figure of 10 percent used in the data banks 
of the National Health and Nutrition Examination Survey 
CNHANES) Il of the Public Health Service is the result of wish- 
ful thinking, a careless error, or industry coddling is not known. 
However, laboratory analyses provided by Durkee, a fats and 
oil company, show 15 percent; the USDA reports 14.1 percent; 
and lipids researchers at the University of Maryland check in 
at 14.8 percent.” The respected five-volume textbook Bailey's 
Industrial Oil and Fat Products also places the average satu- 
rated fat content in soy oil at 15 percent.?9 

In fact, the natural saturated fat in soy oil is nothing to 
be ashamed of. Along with the monounsaturated fraction, its 
chemical stability helos keep the oil from going bad. Even so, 
soy oil has such a high polyunsaturated content that it is highly 
prone to rancidity. This, of course, is a problem with all poly- 
unsaturated vegetable oils, not just soy. 

Finally, the polyunsaturated fractions in soy and other 
vegetable oils may not be as healthful as most people as- 
sume. Strong evidence links polyunsaturated oils to cancer, 
heart disease, inflammation and premature aging /f they are 
consumed in anything more than very small amounts. Cau- 
tion is advised until we know whether the problem comes 


exclusively from processing and/or rancidity or from the veg- 


etable oils themselves. They don’t seem to be a problem con- 
sumed in whole food rather that extracted oil.*° 
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DuPont took the different tack of hiring plant engineers to breed 
out the omega-3s and came up with a genetically modified soybean 
with higher levels of the monounsaturated oleic and saturated stearic 
acids (both very stable and resistant to rancidity) and an omega-3 
content that has been lowered from 8 to 3 percent.** Interesting in- 
deed that in public, the soy industry has been boasting about its 
new genetically engineered low stearic-acid bean—a leguminous 
wonder offering super-low levels of “dangerous” saturated fat. But 
in private, it is taking advantage of a genetically-engineered model 
that is higher in saturated fat and lower in the rancidity-prone 
superpolyunsaturated omega-3s. The new oil is particularly useful 
in baked goods and confections.*” 

Another new soybean called “Satelite” (pronounced “Sat-e- 
light”) has a lower saturated fat content and low polyunsaturated 
omega-3 levels but 40 percent more monounsaturated fat. This vari- 
ety was designed to cut out most of the unstable omega-3s and help 
manufacturers reduce the levels of trans fat needed in their final 
products.*° 

The fact that most of the omega-3s in soy oil have either been 
killed off or never existed to begin with hasn’t prevented soy propo- 
nents from spreading the good word about soy’s omega-3s. 


SOMETHING: FISHY 

Soybeans are not fish. This would appear obvious, yet the pres- 
ence of omega-3s in unrefined cold-pressed soy oil has led vegetar- 
ian spokespersons to claim that it provides all the health benefits— 
from cardiovascular protection to brain power enhancement—at- 
tributed to fish consumption." This claim is both irrelevant and 
inaccurate. Irrelevant because the only soy oils most people ever eat 
are the refined and hydrogenated types proven to cause heart dis- 
ease, cancer and other health problems; inaccurate because the fatty 
acids in soy oil are not interchangeable with those in fish oil. 

Confusion arises because our bodies can convert ALA (alpha- 
linolenic acid, the omega 3s found in small quantities in soy oil) 
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into the EPAs (eicosapentaenoic acid) and DHAs (docosahexaenoic 
acid) found readymade in fish oil. Yet most of us are unable to make 
the conversion efficiently—if at all. The reasons are many, and in- 
clude widespread deficiencies of enzymes, zinc, vitamin B, and other 
key nutrients; the presence of trans-fatty acids from partially hydro- 
genated soy oils—used to improve the stability of vegetable oils— 
and a lack of sufficient saturated fat in the diet. Illness and genetic 
propensities also inhibit the pathways. Vegans and others who de- 
cline to eat fish—as well as the breastfed infants of such mothers— 
consistently suffer deficiencies, as shown in laboratory testing. This 
holds true no matter how much omega 3-rich flax, walnut, canola 
or soy oil they squeeze into their diets.*7*° Only animal sources can 
provide the elongated forms of DHA and EPA so vital to neurologi- 
cal function, primarily cod liver oil, oily fish, shellfish and also or- 
gan meats and egg yolks from grass-fed animals. 


TRANS STATES 

Most soy oils are never sold in bottles, but as partially hydroge- 
nated fat. Commercially, hydrogenation works. Healthwise, it does 
not. The culprit is trans fatty acids. 

Chemical changes that occur during the hydrogenation pro- 
cess create what are known as “trans fats.” Hydrogen atoms—sub- 
jected to high temperatures, catalysts and intense pressure—switch 
positions on the fatty acid chain. Thus hydrogen atom pairs that 
once lived amicably side by side in what is technically known as a cis 
formation are separated. One hydrogen atom is moved to the other 
side of the molecule into the trans configuration. Whereas cis mol- 
ecules bend and sway, trans-formations go stiff and straight. Because 
this change does not occur to every double bond in every molecule, 
the term “partially hydrogenated” is correct, though “hydrogenated” 
and “partially hydrogenated” tend to be used interchangeably. Fully 
hydrogenated soy oil is as hard as wax.” 

Superficially, trans fats don’t look or behave much different from 
saturated fats, so our bodies are easily fooled into incorporating them 
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into the cell membranes. Here is where problems begin because, 
once there, trans fats operate about as well as a key that slips into a 
lock but won’t turn. Cis fats provide needed structure, yet bend as 
required to allow cellular respiration, nutritional transport, elimina- 
tion of toxins, hormone messaging, immune system functioning, 
and other vital functions. Trans fats stiffen the membrane, inhibit 
enzyme activity, block transport of nutrients and inhibit elimina- 
tion of wastes. Optimally functioning cell membranes are constructed 
of a combination of saturated fats and cis unsaturated ones. By 
bollixing up the machinery, trans fats negatively affect health at ev- 
ery level.” 


FAT LIES AND HALF TRUTHS 

Soy proponents try to defuse the trans fat issue by stating that 
trans fats are present in variable amounts in a wide range of natural 
foods, including meats and dairy products. True, but not all trans 
fats are alike. Natural trans fats do exist in butterfat and meat fat in 
small quantities, however these don’t foul up the working of our 
cell membranes. Ruminant animals such as cows and sheep convert 
these naturally occurring trans fatty acids into conjugated linoleic 
acid, a useful fat that enhances immunity and fights cancer.*? Known 
as CLA, it is now a popular supplement, often promoted to fight the 
very damage sustained from eating the unnatural trans fats found in 
soy margarine and shortenings. 

The soy industry also likes to spiff up the image of trans fats by 
repeating what “everyone knows” about saturated animal fats— 
namely that they are “dangerous” and to be “avoided at all costs.” 
“Trans fats aren’t perfect,” concede the editors of the industry news- 
letter The Soy Connection, but they are “the best, and in many cases, 
the only available alternative” to saturated fats.°° The Land of Lin- 
coln Soybean Association explains: “Even when hydrogenated, soy- 
bean oil retains a 2:1 ratio of unsaturated to saturated fats.”>' 

Honest Abe would be less than impressed with the accuracy of 
that statement. The proportion of unsaturated to saturated varies 
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widely from product to product, with a few going as high as 9:1—a 
ratio that the industry would surely like to brag about—but with 
many as low as 1:1.° 


MEDIA SATURATION 

Mounting evidence suggests that trans fatty acids—not satu- 
rated fats—are what contribute to and even cause heart disease and 
cancer. Early researchers lumped butter and margarine together—as 
though they had equivalent effects. This error confounded innu- 
merable test results, and has confused health experts to this day. 

Epidemiological, clinical and laboratory studies in which natu- 
ral saturated fats are carefully separated from artificial trans fats yield 
very different results—ones that the vegetable oil industry has dis- 
counted and not seen fit to publicize. Such studies exonerate satu- 
rated fats and build a tight case against soy margarine as well as 
other products full of trans fatty acids. 

Hundreds of medical and scientific journal articles link hydro- 
genated oils to heart disease, cancer, obesity, diabetes, immune dis- 
orders, birth defects, infertility, vision problems, allergies, attention 
deficit and hyperactivity disorders and senility.°*® Trans fatty acids 
consumed by pregnant women cross the placenta to reach the fetus 
and after birth will alter the lipid profile of breast milk.®’* Because 
soy oil is not the only culprit, just the dominant vegetable oil in 
today’s market, we will not review these studies here. Corn, cotton- 
seed, canola and other heavily refined and partially hydrogenated 
vegetable oils all contain high levels of trans fats and cause similar 
health problems. 

Trans fats pose such a danger that the National Academy of 
Science’s Institute of Medicine concluded recently that the only safe 
level of trans fat is zero and that people should consume as little 
trans fat as possible.””? The panel’s report has led the Food and Drug 
Administration (FDA) to move ahead with plans—stalled since 1999— 
to require food processors to disclose the trans fatty acid content of 
foods on packaging. The initial proposal—widely criticized by such 
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diverse groups as the American Dietetic Association (ADA) to the 
Weston A. Price Foundation—was to combine trans and saturated 
fats into one category, which would have deceptively implied that 
trans fats and saturated fats have the same effect.”*’> Until foods are 
properly labeled, trans fat enjoys the nickname “phantom fat” or 
“stealth fat” because it is rarely listed on food labels and many con- 
sumers don’t even know that it exists.” 

Impending trans fat labeling is not good news to margarine 
manufacturers. Accordingly the industry has been talking rapidly 
out of two sides of its mouth—first saying that trans fatty acids are 
not so bad for us, then adding that we don’t consume that many 


anyway. 


FAT-FINDING MISSION 

So how much trans fat do Americans eat? Pioneer researcher 
Mary G. Enig, Ph.D., set out to answer that question in 1978, and 
has published two editions of her Trans Fatty Acid Report, which cur- 
rently contains reports on more than SOO commonly eaten foods. 
In addition, she has released her findings on her website, her book 
Know Your Fats and in several journal articles.’”*° 

In 1990, Enig estimated an average of 13.3 grams per person 
per day, but with a typical range of anywhere from 1.6 to 38.7 grams 
of trans fats per day. Junk food eaters, such as teenagers who subsist 
on deep-fried nuggets, fast-food fries, doughnuts, chips and cook- 
ies, eat far more. With as much as 19 grams of trans fats in a single 
McDonald’s meal and 22 grams in typical snacks, a fast-food junkie 
can easily take in 60 grams (4 tablespoons) of trans fats every day. 

Enig’s estimates are considerably higher than the American 
Dietetic Association estimate of 5.3 grams of trans fatty acids per 
day.®’ Over the years, the ADA has been a cheerleader for the pro- 
cessed food industry, and earns money for its journal by running 
advertisements for processed food. Lower figures also come from J. 
Edward Hunter and Thomas H. Applewhite, defenders of the safety 
of trans fatty acids in the American Journal of Clinical Nutrition, whose 
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sponsors include General Foods, General Mills, Nabisco and Quaker 
Oats. Hunter and Applewhite offered low estimates of 7.6 grams per 
day per person until 1984, and 8.1 grams for 1989, with a note that 
trans fatty acids would likely increase by about 0.3 gram per person 
per day because fast food establishments were switching from tal- 
low to partially hydrogenated vegetable (usually soy) oils for fry- 
ing.8283 

Hunter and Applewhite were not disinterested researchers but 
paid affiliates of the Institute of Shortening and Edible Oils, an in- 
dustry special interest group that has provided flawed figures for the 
trans fat content of various brands of margarine and shortening over 
the years. Applewhite has also served on the payroll of Kraft, and as 
chairman of the National Association of Margarine Manufacturers’ 
Technical Committee.***° 

Estimates of trans-fat consumption have also varied consider- 
ably over the years because of inaccurate national food data bases, 
industry misrepresentations, reformulations of products, variability 
among products of the same type and other factors. Higher figures 
tend to come from food availability data and lower from food fre- 
quency data.** This is not surprising in that most people tend to 
underestimate the quantities they eat. 

The Institute of Shortening and Edible Oils, for example, claims 
that margarines and shortenings contain no more than 35 percent 
and 25 percent trans fat, respectively, and that most contain consid- 
erably less. Tests by Enig and her colleagues, however, have revealed 
that most margarines contain at least 31 percent and that many 
shortenings contained more than 35 percent. Parkay margarine leads 
the pack with 45 percent trans fats. Enig also discovered that many 
baked goods and processed foods contained considerably more fat 
from partially hydrogenated vegetable oils than is listed on the prod- 
uct label.®’ Although the vegetable oil and soy industries have been 
harshly critical of Enig, she was vindicated in 1993 when researchers 
from the Health Protection Branch of the Canadian Health and 
Welfare department in Ottawa measured the fatty acid composition 
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of 100 common food items and found similar levels of trans fats.*8 
The last word goes to Enig, who asks, “If the trade association 
truly believes ‘that trans fatty acids do not pose any harm to hu- 
mans and animals,’ why are they so concerned about any levels of 
consumption and why do they so vehemently and so frequently 
attack researchers whose findings suggest that the consumption of 
trans fatty acids is greater than the values the industry reports?”®? 
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SOY CARBOHYDRATE 


the flatulence factor 


oy is an incomparable gas producer—the King of Musical 

Fruits. Vegetarians and other heavy soyfood eaters experi- 

ence so much abdominal bloating, rumbling and flatus 
that soy is the butt of a great deal of bathroom humor. Unfortu- 
nately it is no laughing matter for the many people struggling with 
health problems who have been advised to eat more soy but cannot 
abide the consequences to their marriages, relationships, jobs and 
self image. Such people often ask Andrew Weil, M.D., and other soy 
proponents to help them choose the types and brands of soy that 
will give them the supposed health benefits of soy minus the killer 
gas.! 


THE BOTTOM LINE 

In fact, neither Dr. Weil nor anyone else has completely solved 
this problem. The obvious solution is to steer clear of soy. Since the 
average American prefers to do just that, the soy industry has ac- 
knowledged that the “flatulence factor” must be overcome if soyfoods 
are ever to become a major part of the American diet.”?° 


[isis 
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Accordingly, research dollars have poured into studies with titles 
such as “Flavor and flatulence factors in soybean protein products,” 
“Effects of various soybean products on flatulence in the adult man,” 
“Development of a technique for the in vivo assessment of flatu- 
lence in dogs” and so forth. Studies comparing types of soyfoods 
(tempeh, tofu, soy protein isolate, etc.) and/or different strains of 
soybeans (hybrid or genetically engineered) in terms of their flatu- 
lence potential are commonplace. Test subjects have included rats, 
college students and other animals. “Containment devices” have 
included gas-tight pantaloons sealed to the skin at the waist and 
thighs using duct tape and equipped with two ports. Among the 
objective measurements have been the numbers of incidences per 
hour and day; the quantities of gas ejected per incident; the propor- 
tions of hydrogen, methane, carbon dioxide, hydrogen sulfide, 
methanethiol and other gases; even propulsion force and noise lev- 
els. In addition, subjective measurements of odor have been made 
by professional “odor judges.” 

Despite these fine efforts, researchers have not completely iden- 
tified the “flatulence factor” in soybeans and have been unable to 
come up with definitive solutions to the problem. 


THE TWO STOOGES: RAF AND STACH 

The chief culprit, as with all beans, is the oligosaccharides in 
the carbohydrate portion. The word oligosaccharides comes from 
oligo (few) and saccharides (sugars). The best known oligosaccha- 
rides in beans are raffinose and stachyose. They require the enzyme 
alpha-galactosidase to be digested properly. Unfortunately, humans 
and other mammals do not come so equipped. 

The result is that the pair—whom we’ll call Raf and Stach— 
pass through the small intestine unscathed to arrive in the large 
intestine, where they are attacked by armies of hungry bacteria. The 
digestive fermentation that takes place always results in gas and some- 
times in odor. The precise amount and specific smell varies widely 
from person to person and also depends upon gender, age and the 
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demographics of each individual’s gut population.? Several reports 
indicate that the increased availability of flatulent foods cause anaero- 
bic bacteria to reproduce. Eating more such foods results in a “rapid 
rate of gas production,” with the possibility of faster, more explosive 
results every time additional foods of this ilk appear in the intes- 
tine.>’ 

Although a few people seem able to eat soy without gassing up, 
“excessive volume” and “noxious odor” are commonly noted in stud- 
ies on soybean digestion. Infants fed soy formula produce greater 


SOY BOMBS 

ABC News reports that the U.S. Department of Defense 
is working on a “stink bomb” designed to disperse crowds 
and to drive terrorists from networks. Developed as part of 
the Nonlethal Weapons Program, it causes shortness of breath, 
nausea and panic. 

What smells have such an effect? Researchers at the 
Monell Chemical Senses Center in Philadelphia analyzed a 
variety of horrid smells ranging from burning hair and rotting 
flesh to human waste. The two rankest by far were rotting 
garbage and human waste full of sulfur-containing gases — 
the very stuff generated in the human gut from soy oligosac- 
charides. 

The Defense Department plans to recreate the two foul 
smells chemically, but a more natural solution to the human 
waste smell would be to create it by feeding recruits surplus 
soy. As yet, stink bomb weaponry has not gone into develop- 





ment. Seems the chief problem to be solved is that of “friendly 
fire.” Whether released by a spray or bomb, it often backfires, 
so to speak. 


SOURCE: Stink Bomb Science: A Weapon of the Future that Assaults the Senses. 
ABC News, January 7, 2002. http://abcnews.go.com/sections/scitech/ 
DailyNews/stinkbomb020107.html 
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amounts of malodorous methane (CH,) and hydrogen sulfide (H,S) 
gases.° The highly volatile and toxic H,S has been linked to many 
intestinal disorders, particularly ulcerative colitis.’ 

Over the years, scientists have done their darndest to find a 
way to either reduce the presence of Raf and Stach in soybean prod- 
ucts or to cut out the entire carbohydrate load. Carbohydrates in 
soy generally constitute 30 percent of the bean and break down into 
soluble sugars of sucrose (5S percent), stachyose (4 percent), raffinose 
(1 percent) and insoluble fiber (20 percent). The insoluble fiber con- 
sists of cellulose and pectins, which are not digested by the enzymes 
of the GI tract, and which absorb water and swell considerably. Un- 
like other beans, soybean carbohydrate contains very little starch— 
less than 1 percent.'’°"! 

Neither home cooking nor high temperature industrial heat- 
ing processes dispatch Raf and Stach. They are stubbornly heat stable. 
However, germination, which occurs during the fermentation pro- 
cess, will dramatically reduce the amount of these sugars, with a 
complete disappearance of the oligosaccharides on the third day. 
Incubation with microrganisms or enzymes derived from microor- 
ganisms also has this good effect.'!* Thus, old-fashioned soy prod- 
ucts such as miso, tempeh and natto rarely cause gas but modern, 
heat-processed products that still contain the carbohydrate portion 
of the bean (soy flour, for example) create copious amounts. Among 
the modern processed products, soy protein concentrate is said to 
produce the least gas because its carbohydrates have been extracted 
by alcohol. Soy protein isolate (SPI) being almost pure protein is also 
considered to be practically free of “flatulence factors.”'*'” 

In theory, tofu should be a low gas producer because oligosac- 
charides concentrate in the whey (the soaking liquid) and not the 
curds (the part sold as tofu).'? Some Raf and Stach remain, however, 
and tofu is a gas producer for many consumers, probably because 
westerners tend to eat such large quantities that even the small pro- 
portion of Raf and Stach remaining in the curd are enough to set off 
a feeding frenzy among the colon’s bacteria. 
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In fact, science confirms the anecdotes of many soy consum- 
ers—that eating a little soy produces minimal gas, but eating just a 
bit more can result in discomfort or embarrassment. A study pub- 
lished in the American Journal of Clinical Nutrition showed no signifi- 
cant increase in flatus frequency after ingestion of 34 grams (about 
two tablespoons) of soymilk, but a major increase after 80 grams 
(about one-third cup). The researchers found that as the rate of gas 
production in the colon increased, smaller proportions were absorbed 
by the body and more expelled through the rectum.'? Thus, it is no 
wonder that soy consumption can so easily become a social prob- 
lem. At least part of the cause may be inhibition of a zinc-contain- 
ing enzyme known as carbonic anhydrase, which helps transport 
gases across the intestinal wall. If carbonic anhydrase is neutralized, 
gas builds up in the colon. Hydrogen sulfide in the cecum has been 
reduced fivefold by supplementing with zinc, a mineral blocked by 
the phytates in soy and in short supply anyway in many soy-eaters’ 
diets.” 

The question remains of why certain individuals experience 
stupendous amounts of gas even when eating soyfoods that are vir- 
tually devoid of Raf and Stach. Imbalances in gut flora caused by 
trypsin inhibitors—which inhibit protein digestion (see Chapter 
16)—may be part of the problem, although undigested protein itself 
is not. Circulating levels of insulin, gastrin, gastric inhibitory polypep- 
tide, pancreatic polypeptide and neurotensin are affected by trypsin 
inhibitors, but do not seem involved in flatulent dyspepsia.”! 

The likeliest explanation is that soy-food eaters who suffer from 
truly excessive amounts of gas may be victims of undiagnosed soy 
allergies or sensitivities and/or celiac disease. Obvious allergies to 
soy include sneezing, runny nose, hives, diarrhea, facial swelling, a 
swollen tongue, shortness of breath and anaphylactic shock. De- 
layed allergic responses are less dramatic but even more common, 
and may manifest as gastrointestinal disturbances, including excess 
gas. Diarrhea, bloating and flatulence in celiac sufferers result not 
only from the consumption of wheat gluten and dairy products, but 
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from even tiny amounts of soy in the diet.”7Soy saponins and lectins, 
which damage the mucosal lining of the intestine, may also be con- 
tributing to gas and bloating problems (see Chapters 18 and 19). 

One solution proposed by the soy industry is genetically modi- 
fied strains of soybeans that are low in the two stooges Raf and Stach. 
Scientists have already developed a strain known as “High Sucrose 
Soybeans” which contains more sucrose and less indigestible carbo- 
hydrates than ordinary beans. It also lacks the lipoxygenase-2 en- 
zyme that results in soy’s famous “beany” taste. With taste improved 
and flatulence eliminated, it is expected to be popular with makers 
of soy milk and tofu.”?”# 

Another possibility—not proposed for humans but for ani- 
mals—is antibiotics. Animal studies have shown that antibiotics de- 
stroy the anaerobic bacteria in the intestinal tract that eat Raf and 
Stach and cause gas, thus improving the smell of chicken coops and 
barnyards.” 


FULL OF BEANO 

Until such “low gas” beans come on the market, soy propo- 
nents recommend that afflicted parties take Beano™ with their soy. 
This was suggested by soy industry spokesperson Clare Hasler, Ph.D., 
to a consumer who said he enjoyed eating tofu and drinking soymilk 
but wondered what to do about levels of gas that were “almost too 
embarrassing to discuss” and which made him unable to “stand the 
smell of myself.””° Beano™ is an over-the-counter supplement con- 
taining alpha-galactosidase, the enzyme required to breakdown the 
raffish oligosaccharides into simple digestible sugars. Sometimes this 
works, many times it doesn’t. Beano™ will not affect gas caused by 
soy allergies or intolerances, or by celiac disease. 

The best all-around solution for people who wish to eat soy is 
to choose old-fashioned fermented soy products such as miso, 
tempeh and natto. With soaking and fermenting, the content of the 
oligosaccharides decreases while the levels of alpha-galactosidase 
increase.?’ The process neutralizes trypsin inhibitors, saponins and 


190 


fifteen: soy carbohydrate, the flatulence factor 


other contributors to indigestion along with the gas-producing duo 
Raf and Stach. 

For gas-afflicted folks who are addicted to the taste of tofu or to 
modern soy products, there is one other solution—a seat cushion 
packed with a charcoal filter. The medical journal Gut recently re- 
viewed this product favorably, concluding that it “effectively limits 
the escape of these sulfur-containing gases into the environment.” 
Current Treatment Options in Gastroenterology further recommended 
the cushion as a viable solution for “the noxious odor associated 
with flatus,” saying that “the charcoal cushion may improve pa- 
tients’ symptoms.””’ Taking charcoal internally will not do the trick.*° 


PLATUS With STATUS 

Meanwhile, the soy industry has begun singing its version of 
the popular childhood song “The more you toot, the better you feel. 
Let’s eat soy with every meal.” Gas—they tell us—could be a good 
thing, and consumers might wish to reconsider their long-standing 
request for a new and improved “low gas” soy. 

As Mark Messina, Ph.D., puts it, “there may be some beneficial 
effects associated with oligosaccharide consumption. Because of their 
growth-promoting effect on bifidobacteria, the oligosaccharides 





GP! WIND OB THIS! 

Texas inventor Frank Lathrop has come up with the per- 
fect solution for the soy gas problem - a seat cushion known 
as the “TooT TrappeR™” Billed as a “reverse whoopee cush- 
ion,” it is packed with a carbon air filter that is guaranteed to 
absorb odors and stop toots in their tracks. The company 
also offers a panty liner made with the trademarked “Flatu- 
lence Filter.” Both have been featured on Regis and Kathie 
Lee, in Business Week, and in at least two serious gastroen- 
terology journals, Gut and Treatment Options in Gastroenter- 
ology. For more information: www.flatulence-filter.com. 
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might promote the health of the colon, increase longevity and de- 
crease colon cancer risk.”*! This observation totally ignores research 
showing that the trypsin inhibitors present in soybeans adversely 
affect gut flora and allow more pathogenic strains to establish in the 
intestine’? and confuses the nasty oligosaccharides in soy with an- 
other type of oligosaccharides known as the fructooligosaccharides 
that are being used effectively to feed friendly bacteria and promote 
gastrointestinal health. Despite considerable evidence to the con- 
trary, Messina would prefer to believe that since soy is a good thing, 
then the soy constituents Raf and Stach help feed good (never bad) 
bacteria and produce only the finest, healthiest gas. 

Should this news not inspire consumers to jump for soy, the 
industry still proposes to benefit. Japanese researchers have come 
up with a new miracle supplement—soybean oligosaccharides in pow- 
der form to be used as a substitute for table sugar and sprinkled 
directly on foods.*? 

Do hold your breath. 





MELTDOWN AT EMISSION CONTROL 


Soy eaters who complain that their favorite foods make 


them gain weight and pass gas at the same time will soon 
have their prayers answered with a hot, new product named 
Thermobean. It’s a gas-suppressing legume-protein formula 
that’s literally full of beans—and the galactosidase enzymes 
that will not only make those beans behave but go to work. 
Not to toot its horn, but Thermobean comes fully equipped 
with added antioxidants and other vitamins, the amino acid 
methionine, medium-chain fatty acids and flavor-rich spices. 
Everything needed to fuel a body generator, and provide for 
weight loss and energy needs. 


SOURCE: New gas-suppressing legume protein formula named Thermobean. 
US Patents via NewsEdge Corporation, 2002. 
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PROTEASE INHIBITORS 


[rYOING ON SOY 


rotease inhibitors—sometimes called proteinase inhibitors 
—inhibit some of the key enzymes that help us digest pro- 
tein. The most important of these is trypsin. Because early 





researchers knew only about the trypsin inhibitors, the terms trypsin 
inhibitors and protease inhibitors are often used interchangeably, 
albeit imprecisely. Protease inhibitors have been linked to malnutri- 
tion, pancreatic disease, intestinal disorders and even cancer, yet the 
industry now markets these same antinutrients as potential 
nutraceuticals that can prevent and even cure cancer. 

Beans are the most famous of the foods containing protease 
inhibitors, but these antinutrients are also found in grains, nuts, 
seeds, vegetables of the nightshade family (potatoes, tomatoes and 
eggplant), egg whites, onions, garlic, bamboo, beets, broccoli, Brus- 
sels sprouts, turnips, rutabagas, buckwheat, lettuce, sweet potatoes, 
spinach, alfalfa, clover, apples, strawberries and grapes. Tradition- 
ally, few of these foods caused health problems because they were 
rarely eaten every day, and because cooking deactivates most of their 
protease inhibitors. The protease inhibitors in soybeans, however, 
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are not only more numerous but more resistant to neutralization by 
cooking and processing than the inhibitors found in other com- 
monly eaten foods. 

For years, researchers put their efforts into finding safe and in- 
expensive ways to deactivate these troublesome components. They 
did not succeed completely, but as a result of their work, soy can 
now be used as an ingredient in many animal chows, although the 
percentage is restricted for most species, particularly growing ani- 
mals. These animals achieve normal growth because high-tempera- 
ture processing deactivates most of the inhibitors and because vita- 
mins, minerals, amino acids and other nutrients are added to com- 
pensate for protease inhibitor-induced nutritional deficiencies. Even 
so, concerns about safety remain. 





= WASTE NOT, WANT NOT: 

THE ROLE OF COPROPHAGY IN THE 
PREVENTION OF TRYPSIN INHIBITOR-INDUCED 

AMINO ACID DEFICIENCIES 

| 

| 


Nearly forty years ago, the rats inthe laboratory at Cornell 
University came up with the perfect solution for the growth 
problem caused by trypsin inhibitors in soybeans. Their simple, 
if not elegant, solution involved the practice of coprophagy. In 





plain English, they dined on their own droppings. 

The Ivy League rats’ strategy was not a pathological ab- 
erration but a brilliant coping mechanism. The rats knew they 
couldn't get enough of the sulfur-containing amino acids me- 


thionine and cysteine from their diet, even when their lab mas- 
ters gave them extra helpings in the form of supplements. What 
little they got was mostly tied up inside unusable trypsin pro- 
duced by the pancreas or in the inhibitors from the soy itself. 





Unable to properly digest and absorb methionine and cys- 
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THE EVOLUTION OF PROVEASE INGIBITORS 

Evolutionists think that protease inhibitors developed as part 
of a defense system. Because plants wounded by microbes, insects or 
mamunals produce additional inhibitors, predators will experience 
slowed growth and a diminished reproductive ability, thus saving 
the plant species. An even more widely held theory is that protease 
inhibitors protect the young bean or seed from sprouting before 
conditions are optimal.'* When it comes to soybeans, the first theory 
seems more likely. Protease inhibitors isolated from soybean plants 
have proved incapable of inhibiting endogenous proteases from the 
same plant. Moreover, tests of the protease-inhibitor activity during 
germination have been inconsistent, sometimes showing no change 
in activity and other times showing an increase in activity followed 
by a decrease.** 


teine, they could only pass them out of the body in the feces. 
What a waste! 


Having nothing better to do than sit around and watch 








their own slow growth—or the scientists scratching their 
heads—the rats took matters into their own paws. As the re- 
searchers soon established, turd eating solved the problem, 
simply and economically. Whether the rats ate unheated soy- 
beans or chow enhanced with cysteine, methionine or peni- 
cillin, those practicing coprophagy grew better than the aptly 
named “controls.” (These rats were literally “controlled” from 
indulging by the wearing of fecal-collection cups.) 

Why did the coprophagic rats benefit? Apparently their 
poop contained partially digested proteins rich in the sulfur- 





containing amino acids in the trypsin inhibitor complex that 
could be properly assimilated the second time around. 


SOURCE: Barnes RH, Fiala G, Kwong E. Prevention of coprophagy in the rat 
and the growth-stimulating effects of methionine, cystine and penicillin when 
added to diets containing unheated soybeans. J. Nutr, 1965, 85, 127-131. 
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KUNITZ AND THE BBIs 

Irvin E. Liener, Ph.D., tells us that soybeans contain two princi- 
pal types of protease inhibitors—the Kunitz and the Bowman-Birk.° 
First described in 1945 by a researcher named Kunitz, the Kunitz 
inhibitor is a very reactive compound—at least when trypsin is in- 
volved. The Kunitz inhibitor is a big molecule with one active site— 
known as a “head”—that grabs trypsin, the object of its affection, so 
quickly and tightly that trypsin loses the freedom to do the one 
thing it does best—digest protein. 

The second type of soybean protease inhibitor was discovered 
by Bowman in 1944 and described by Birk in 1961. The Bowman- 
Birk is a runt compared to the Kunitz type, but makes up for its 
small stature with a two-headed structure and a bit of a split person- 
ality, with one head indulging a taste for trypsin, the other for its 
cousin chymotrypsin. With the Bowman-Birk’s two active sites, it is 
definitely a case of Dr. Jekyll and Mr. Hyde in that the chymotrypsin 
head is now being used to cure cancer while the trypsin head has 
been shown to cause it. 

Soybeans also contain at least five other types of protease in- 
hibitors with properties similar to the Bowman-Birk. One called the 
CII has the characteristic two heads, the first with the usual appetite 
for trypsin, the other preferring the pancreatic enzyme elastase. In 
the presence of trypsin, the elastase enzyme also helps digest pro- 
tein. Though the trypsin head of this inhibitor has been shown to 
cause cancer, the elastase-inhibiting part may reduce painful inflam- 
matory conditions. 

Soybeans contain many different types of protease inhibitors 
because of genetic heterogeneity, with new strains of protease in- 
hibitors emerging as a result of hybridization and genetic engineer- 
ing. The relative numbers of the Kunitz versus the Bowman-Birk 
types and the strength of their inhibitory powers also vary widely 
from one breed of soybean to another.® In most soybeans, the 
Kunitzes outnumber the Bowman-Birks; the reverse occurs in chick 
peas, limas, azuki and mung beans.’ The effect on different animal 
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species differs strikingly as well’ so it is no wonder that after decades 
of study, the field of protease inhibitors remains confusing, incon- 
sistent and contradictory. 


HOT, BUT NOT ALWAYS UNINHIBITED 

Heat deactivates most—but not all—of the protease inhibitors 
in soy. The only way to come close to deactivating all of them is 
through the old-fashioned fermentation techniques used to make 
tempeh, miso and natto.? Otherwise some trypsin inhibitors always 
remain. Processed soybean products retain between 2.5 and 12.5 
percent of the trypsin activity of the whole soybean. The average 
percentage of activity remaining in soymilk is 13 percent, in tofu 2.5 
to 7.9 percent (depending upon the amount of remaining whey), 
miso 0.3 percent, natto 0.7 percent and soy sauce 0.8 percent.!"! 

The heat, pressure and chemical treatments used by modern 
food processors kill off 80 to 90 percent of all the different protease 
inhibitors. This level of extermination would appear to be accept- 
able. Rats, after all, grow well if only 70 to 80 percent of the trypsin 
inhibitory activity is destroyed, and we know that rats are more eas- 
ily harmed by trypsin inhibitors than humans.'? 

At best, this 80 to 90 percent success rate is a promise, not a 
guarantee. The numbers of live protease inhibitors remaining in soy 
products varies from batch to batch, and investigators have found 
unexpectedly high protease inhibitors present in soy foods, and star- 
tlingly high levels in some soy formulas and soy protein concen- 
trates.’>'5 


BALANCING ACT 

The obvious solution would seem to be to cook the trypsin 
inhibitors to death. Unfortunately, extra heating damages the struc- 
ture of the essential amino acids methionine and lysine and in ex- 
treme cases damages the total protein so much that it is hard to 
digest, assimilate and utilize by the body. When alkaline solutions 
are used—as they are by modern food manufacturers—to speed things 
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up, the essential amino acid lysine is transformed into the toxic 
lysinoalanine. This contributes further to the already imbalanced 
amino acid profile of soybeans and adds a toxin into the mix.!”?° 
Consequently, overcooking soybeans is nearly as big a problem as 
undercooking. Although analytical methods are sometimes used to 
measure elimination of trypsin inhibitor activity, they provide a poor 
measurement of the effects of overheating on the other proteins.?' 

Given the varying levels of protease inhibitors in different strains 
of soybeans, the lack of rigorous quality control in soy processing 
plants, the pressure to keep costs down, the dearth of government 
regulation, and the failure by the soy industry to recognize that this 
issue should be taken seriously, the probability is high that soybean 
processing is imperfect and inconsistent. Thus we can count on find- 
ing some active protease inhibitors in all soyfoods. 


A QUESTION OF DIGESTION 

The question is whether there are enough of them to seriously 
impair digestion. 

The answer is far from simple. Human trypsin exists in two 
forms. Between 80 and 90 percent exists in the cationic form, with a 
positively charged ion that is only weakly affected by trypsin inhibi- 
tors. The remaining 10 to 20 percent comes in the anionic form, 
with a negatively charged ion that is totally incapacitated.” 

Thus it seems highly unlikely that protease inhibitors would 
harm human beings. Why worry when most trypsin inhibitors are 
deactivated by processing and those that remain bind only 10 to 20 
percent of the trypsin in the body? Trypsin inhibitors would appear 
to be a non-issue, and have been roundly dismissed by pharmacist 
Earl Mindell, author of Earl Mindell’s Soy Miracle, who says of the 
controversy, “It’s stupid. Cooking eliminates the trypsin inhibitors 
entirely. No one, and I mean no one, ever eats raw soybeans.” 

As we have seen, cooking does not eliminate the trypsin inhibi- 
tors entirely. Nor do pressure or chemical treatments. Complicating 
matters further, human gastric juice easily deactivates the Kunitz 
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form but seems to have little effect on the Bowman-Birk.** And 
human chymotrypsin is inhibited to a much greater extent than the 
bovine trypsin used in many studies.”° 

And the human digestive system is affected. In addition to the 
10 to 20 percent of the trypsin supply that is totally destroyed by the 
inhibitors, 80 to 90 percent is at least “weakly affected.” 


ADDING IT UP 

For soy formula-fed infants, vegetarians and others who eat 
soy every day, the numbers add up. Most adults take in a lot less soy, 
yet even the small quantities used as extenders in meat products, 
bakery goods and other ordinary supermarket products can adversely 
affect people whose digestive capacities are already compromised by 
low hydrochloric acid levels, pancreatic insufficiency, bowel diseases 
and other health challenges. It may not be coincidental that these 
problems are on the rise even as “hidden” soy has been slipping into 
more and more food products. 

Worse, the average American may be eating soy protein along 
with soy or corn oils, a deadly combination that has led to pancre- 
atic cell proliferation and cancer in laboratory rats. Both have been 
shown to initiate or fuel cancers, and because of a synergistic effect, 
the danger appears to be greatest when the intake of both is high.?778 
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Soy protein, soy oil and corn oil are all familiar ingredients in pro- 
cessed supermarket foods. 

The amount of protein in the diet is yet another factor. Rats 
fed 0.6 percent trypsin inhibitor in a 10 percent casein diet scored 
poorly in protein efficiency ratio (PER) tests and had poorer weight 
gain than rats fed 14 percent casein. Simply increasing the quantity 
of casein protein by 4 percent prevented the protease inhibitors from 
blocking protein efficiency or growth. However, pancreatic hyper- 
trophy—a problem to be discussed later in this chapter—occurred to 
all the rats fed the 0.6 percent trypsin inhibitors.” 

As expected, some people are far more susceptible to these dan- 
gers than others. Animal studies show that a small proportion of 
calves, pigs and lambs react poorly even when eating perfectly pre- 
pared, properly heat-treated soybeans.*® A good example is a long- 
term study involving a total of 26 Cebus monkeys, divided into 
groups of eight, ten, six and two. Low levels of protease inhibitors 
were fed to all four groups. After five years, there was no discernible 
pancreatic damage effect in monkeys in the first three groups, whose 
protein sources were lactalbumin, soy isolate and casein, respectively. 
One monkey in the fourth group, fed soy protein concentrate, how- 
ever, was very badly affected, and was diagnosed with moderate dif- 
fuse acinar atrophy, moderate diffuse interstitial fibrosis and moder- 
ate chronic pancreatitis. In addition, the other showed some cell 
enlargement of lymphoid tissue.*! 

These and similar findings contradict claims that that low lev- 
els of soy protease inhibitors pose no threat to human health. 


RAW DEAL 

Earl Mindell’s assurances to the contrary, people do occasion- 
ally eat raw or incompletely cooked soybeans. A few people exposed 
to high levels of trypsin inhibitors have been hospitalized. In one 
well-documented case, an individual suffered acute gastro-intesti- 
nal illness as a result of eating a tuna salad in which the tuna was 
“extended” with insufficiently processed textured vegetable protein 
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(TVP). The Kunitz trypsin inhibitor is a potent allergen, and such 
extreme reactions are almost always experienced by people who are 
allergic to soy.*?"3 (See Chapters 24 and 25.) 

For most people, gastrointestinal distress from raw or 
undercooked soybeans is a miserable one-time event that comes from 
the bright idea of cooking soybeans from scratch at home. Whole 
soybeans can cook for hours and hours in home kitchens without 
softening, and readymade soy products sometimes enter the mar- 
ketplace uncooked or partially cooked. Raw “enzymatically active” 
soy flour added to bread dough, cake batter and dry soup mixes are 
good examples. Because consumers who have tried such products 
rarely go back for seconds, few remain in the marketplace. Even so, 
some beans in every batch remain undercooked, making the many 
studies on raw soybeans and their connection to malnutrition, pan- 
creatic disease and cancer highly relevant. 


NO REST FOR THE WEARY PANCREAS 

Since 1917, researchers have known that rats grow poorly on a 
raw soy diet, but grow normally if the soybeans are cooked for sev- 
eral hours. Since then, researchers have tested raw and cooked soy- 
beans on a number of other animals and birds and reached the same 
conclusion. Until the trypsin inhibitor was discovered in the early 
1940s, they blamed some unknown “antinutrient” in soy. Then they 
assumed simple cause and effect, with trypsin inhibitors interfering 
with protein digestion, leading to malnutrition and stunted growth. 

Later they found that they could not blame growth problems 
on poor digestion and assimilation alone. Studies using predigested 
easy-to-assimilate soybean meal with added inhibitors showed that 
stunting still occurred. Researchers concluded that this was not the 
direct result of poorly assimilated protein but the indirect result of 
an enlarged, overworked and long-suffering pancreas.** Let’s look at 
what happens. 

When the level of trypsin in the small intestine is reduced—as 
is the case every time a serving of food with a load of trypsin inhibi- 
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tors arrives—the hormone CCK (cholecystokinin) orders the pan- 
creas to secrete and manufacture more digestive enzymes. When 
this occurs only occasionally, the pancreas responds to the crisis, 
rests and recovers. When it happens day after day, pancreatic hyper- 
trophy (an enlargement of the pancreatic cells) and hyperplasia (an 
increase in the number of those cells) results.*° 

Growth depression occurs because the pancreas uses up amino 
acids that would ordinarily be used for growth and repair processes 
in order to produce extra digestive enzymes. Studies using radioac- 
tive methionine show an increased conversion of methionine to 
cystine occurring in the pancreas or blocking of the needed enzyme 
cystathione synthetase. This causes a shortage of the methionine 
needed for growth and repair. Part of the problem stems from the 
fact that most of the cystine in legumes is tied up in the protease 
inhibitors. Cystine tied up in protease inhibitors is not easily broken 
down by digestive enzymes and in chicks, at least, does not become 
available for growth.°*° 

Trypsin inhibitors also affect other amino acids needed for 
health and growth, notably threonine and valine. Both are routinely 
added to rat and other animal chows to achieve proper growth. The 
extra amino acids, however, do not stop the damage to the pan- 
creas, which continues to react with an immune system response 
that causes enlarged pancreatic cells.*’ 

When the body runs out of trypsin, it must increase the num- 
ber of pancreatic cells (hyperplasia)—not just their size (hypertro- 
phy). This may occur because the zymogen granules—which con- 
tain the precursors of enzymes such as trypsin—are depleted. Trypsin 
and other digestive enzymes are produced in the pancreas as the 
inactive molecules known as zymogens to prevent self-digestion of 
the pancreas. Once activated in the small intestine, trypsin triggers 
the activation of other needed pancreatic enzymes such as chymo- 
trypsin and elastase.*® 

The extent of pancreatic hypertrophy and hyperplasia varies 
widely from species to species in the animal kingdom. In some soy- 
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fed animals the pancreas swells quickly, in others more slowly and 
in some not at all. Rats and chicks, which have large pancreases for 
their size, are the most likely to show changes in the organ as well as 
in their digestive capacities. Because their requirements for the sul- 
fur-containing amino acids needed for the synthesis of pancreatic 
enzymes are higher than animals with a smaller pancreas (in pro- 
portion to their body weight), they are highly susceptible to trypsin- 
inhibitor damage.°?"° 

Though hypertrophy and hyperplasia are less likely to occur in 
calves, dogs, pigs and adult guinea pigs, these animals do suffer from 
the loss of their ability to secrete sufficient enzymes. For example, a 
study of calves showed that the weight of the pancreas of soy-fed 
animals was actually lower in the animals fed a soy diet compared to 
a milk diet. This was not good news, however, because the levels of 
trypsin and chymotrypsin were reduced by 43 and 38 percent re- 
spectively. Furthermore, the concentration of gastric inhibitory pep- 
tide (GIP) was lowered by 49 percent and secretin was 34 percent 
lower. These are significant percentages and suggest disruptive ef- 
fects and imbalances throughout the digestive system.*! Finally, pan- 
creatic damage can be measured in levels of RNA and DNA. Increases 
in RNA and protein correspond with hypertrophy and increases in 
DNA with hyperplasia.” 

Mark Messina, Ph.D., a spokesperson for the soy industry and 
organizer of five symposia on the role of soy in the prevention and 
treatment of chronic disease, claims that trypsin inhibitor studies 
are only relevant when done on “miniature swine because their di- 
gestive physiology and anatomy are similar to humans.”* Messina 
cites two recently published studies by Larry H. Garthoff and other 
researchers at the FDA’s Division of Toxicological Research and Nu- 
tritional Product Studies in Laurel, Maryland. According to Messina, 
these studies should put fears about trypsin inhibitors to rest be- 
cause “dietary trypsin inhibitor at levels that once was shown to 
cause morbidity in swine and neoplasia in rats produced near-nor- 
mal growth, health and behavior over a period of 39 weeks.” 
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But Messina fails to mention that the supposedly happy little 
pigs experienced ongoing diarrhea and occasional vomiting and that 
the study—originally planned as a two-year study—was cut short at 
39 weeks, long before precancerous or cancerous lesions would be 
likely to occur. Even so, there were changes in body weight, organ 
weights, pancreatic protein concentration and amylase activity. The 
researchers also chose to deemphasize adverse effects that showed 
up in the blood work such as evidence of macrocytic anemia. All 
these ill effects, however, are emphasized in the first version of this 
study for the FDA and obtained through the Freedom of Informa- 
tion Act. It is most interesting that this study was concluded in 1987, 
forgotten for more than a decade, and then reborn and published 
with a more favorable spin in 2002.***° 


PROMOTING AND/OR CAUSING CANCER 

Whenever protease inhibitors cause cell proliferation (hyper- 
plasia), cancer becomes a distinct possibility. Rapidly growing tis- 
sues are more susceptible to chemical carcinogens. Rats exposed to 
moderate levels of protease inhibitors in raw soy flour show increased 
susceptibility to cancer, while those subjected to high levels of the 
inhibitors suffer pancreatic cancer.*” 

Trypsin inhibitors potentiate two known pancreatic carcino- 
gens, azaserine and nitrosamine. Though azaserine is a pancreatic 
cancer-causing chemical that is more likely to be found in the labo- 
ratory than in the average diet, nitrosamine is a byproduct of food 
processing found in most modern soybean products. Cancer also 
occurs in soy-fed animals that have not been exposed to known 
carcinogens. Trypsin inhibitors alone can cause adenomatous nod- 
ules on the pancreas of rats, with the cancer rates rising in step with 
the numbers of trypsin inhibitors.*8°° Similar cancers, however, were 
not induced in mice and hamsters using the same strategies.*’°® 

Soybean proponents tend to blame the fat—either the soy oil 
in full-fat soy flour or added corn oil—but not the trypsin inhibitors 
in the soy protein.*’ This position ignores the fact that researchers at 


206 


sixteen: orotease inhibitors 


the USDA—as well as later researchers—tested these variables and 
found that the soy trypsin inhibitor concentrates had a significantly 
greater effect on the growth of azaserine-induced lesions than ei- 
ther soy or corn oil.%® 


CCK AND THE PANCREAS 

The pancreas is not affected in isolation. The gallbladder con- 
tracts and secretes bile within 30 minutes of a trypsin-inhibitor-rich 
soy meal at the very time when the pancreas secretes compensatory 
enzymes. This suggests an important role for cholecystokinin (CCK), 
and in rats we know that trypsin inhibitors significantly increase 
the circulating level of CCK and cause pancreatic enlargement. In 
addition, the numbers of rat CCK receptors increase with age along 
with pancreatic hypertrophy.®*®’ Pharmaceutical doses of CCK an- 
tagonists have also stopped trypsin inhibitor-induced enlargement 
of the pancreas.®* Most importantly, cancer researchers widely ac- 
knowledge a link between raised levels of the hormone CCK in blood 
and the development of cancer.®,”° 

As yet, human studies do not clearly connect soy protease in- 
hibitors to pancreatic cancer. However, short-term studies on hu- 
man subjects show that protease inhibitors stimulate pancreatic se- 
cretions, suggesting that long-term ingestion might lead to the de- 
velopment of lesions of the pancreas similar to those observed with 
rats.’’’”4 And premature infants fed soy formula show increased lev- 
els of digestive enzymes compared to dairy formula-fed babies, indi- 
cating low digestibility of the soy formula and stress on the pan- 
creas.’”° 


FROM FIVE TO FOUR 

It may not be coincidental that pancreatic cancer recently 
moved up to fourth place as a cause of cancer deaths in men and 
women in the United States.’”° In the 1970s and 1980s, researchers 
studying protease-inhibitor damage on the pancreas noted that pan- 
creatic cancer had then moved up to fifth place and wondered 
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Whether there might be a soybean-protease inhibitor 
connection.’””? The fact that this ongoing rise has occurred along 
with a rise in the human consumption of soybeans does not prove 
cause and effect. However, the concurrent increase in pancreatic can- 
cer cases alongside pertinent animal studies is suggestive—and so- 
bering. 

Researchers who toe the industry line say that soybeans are the 
cure—not the cause—of cancer. They roundly dismiss the protease 
inhibitor-pancreatic cancer connection by pointing out that we are 
not rats and that protease inhibitors stimulate acinar cell prolifera- 
tion in animals but that human pancreatic cancer is ductal in ori- 
gin.®° This response is simplistic. During embryonic development of 
the pancreas, all exocrine and endocrine cells derive from common 
precursor cells, the stem cells. Recent studies suggest that acinar, 
ductal and islet cells are all highly plastic and able to transdifferentiate 
or change their phenotype from one type to another. In terms of 
determining the origin of any pancreatic cancer, all pancreatic cells 
could be considered potential facultative stem cells.®! 


BETTER SAFE THAN SORRY. 

Clearly, we must be cautious in extrapolating the results from 
animal studies to humans. Different animals react differently to feeds 
containing protease inhibitors, and no animal provides a completely 
appropriate model for humans. Rats have different growth require- 
ments and growth patterns. Pigs have similar digestive tracts but 
different growth rates, size at maturity and life span. Primates are 
closest to humans in terms of growth, life span, reproduction, diges- 
tion and teeth, but are furry, mostly vegetarian and able to take food 
from spoon to stool in a mere five to six hours.®* Nonetheless, pro- 
tease inhibitors have adversely affected either the growth and/or 
the pancreas of every mammal and bird species tested. Whether pro- 
tease inhibitors alone or some other soybean factor (such as lectins) 
must share the blame, the human animal appears to be at risk. Safety 
has yet to be proven. 
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No one appreciates the safety issues better than Irvin E. Liener, 
Ph.D., the world’s leading expert on protease inhibitors. In 1998, he 
pulled no punches when he wrote to the FDA: “Soybean trypsin 
inhibitors do in fact pose a potential risk to humans when soy pro- 
tein is incorporated into the diet.”** 


INDUSTRY TRYPING 

For years the soy industry took the trypsin inhibitor problem 
very seriously. Processors tested heat, pressure, microwaving, chemi- 
cals and combinations thereof in the hope that the trypsin and other 
protease inhibitors could be completely deactivated. 

Having failed to disarm the trypsin arsenal, the soy industry 
has regrouped to turn devils into angels. This began when protease 
inhibitors and other known “antinutrients” were re-labeled as “non- 
nutritive dietary compounds.”™ This phrase suggested an absence of 
bad effects—harmless fodder with possible positive effects that had 
yet to be identified. From there, the industry made its move to sup- 
port research studies “proving” that trypsin inhibitors and other pro- 
tease inhibitors have anti-carcinogenic activity. 

To date, most of this work has involved the Bowman-Birk in- 
hibitor (BBI). A great deal of publicity has greeted announcements 
of its possible anticarcinogenic effect on colon, liver, lung, and mouth 
cancers. BBI supposedly prevents the extension and metastasis of 
induced cancers and tumors even in animals that are genetically 
susceptible to cancer. BBIs may even reverse the initiation of cells, a 
talent possessed by few other anti-carcinogenic agents. This has oc- 
curred both in vitro and in vivo; that is, in test tubes and in the ani- 
mals. The soy-derived product used in most of these studies is known 
as Bowman-Birk Inhibitor Concentrate (BBIC) and it has achieved 
Investigational New Drug status by the FDA. 

One woman is behind most of these studies—Ann R. Kennedy, 
D.Sc., of the University of Pennsylvania Medical School. In 1998 she 
published “The Bowman-Birk Inhibitor from Soybeans as an 
Anticarcinogenic Agent,” in a special supplement of the American 
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Journal of Clinical Nutrition.®* The article summarizes the BBI work 
through 1998 and is extensively referenced with 75 citations, of 
which 43 refer back to her own work. 

Kennedy summarily dismisses research showing that protease 
inhibitors are toxic agents that inhibit the growth of young animals 
and contribute to the development of pancreatic cancer. She also 
ignores the fact that Liener and other investigators have demon- 
strated in human subjects that the Bowman-Birk inhibitor does in 
fact stimulate the pancreatic secretion of digestive enzymes.*%**’ 

She then writes, “Many investigators now recognize that the 
soybean protease inhibitors are not responsible for the growth-sup- 
pressing effects of raw soybean products in young animals. The ef- 
fect on the promotion of atypical growth in rat pancreata, which 
was previously associated with the soybean protease inhibitors, is 
not expected to occur in humans.” Most interesting here is her ref- 
erence to “many investigators” since Liener has gone on record dis- 
agreeing with this position.** Indeed since Kennedy herself was in- 
volved in every one of the six investigative studies she cites, the 
identity of at least three of those “many investigators” would ap- 
pear to be “me, myself and I.” 

Left out of the abstract but appearing in Kennedy’s text is the 
statement that only one of the BBI’s two gluttonous heads—the one 
that inhibits chymotrypsin—might prevent cancer. By her own ad- 
mission, the trypsin-inhibiting head does induce cancer. Because 
these two heads are distant from each other in the BBI molecule, it 
is possible to separate them in the laboratory. The pharmaceutical 
product that results—known as BBIC (Bowman-Birk Inhibitor Con- 
centrate)—contains a greatly reduced number of trypsin inhibitors 
and increased numbers of chymotrypsin inhibitors.°? Whether its 
safety and efficacy will pan out over the long run is unknown. What’s 
not in doubt is that the BBIC is very different from the two-headed 
parent molecules that live in soy foods. 

Kennedy acknowledges this fact. “There are many reasons for 
using a BBI-containing preparation rather than the whole soybeans 
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as an anticarcinogenic agent: There are several agents in soybeans, 
soybean flour, and various commercial preparations of soybeans that 
can enhance the development of cancer. These compounds are re- 
moved from BBIC ... Normally, there is far more trypsin inhibitor 
activity than chymotrypsin inhibitor activity in raw soybeans. . . 
The very low trypsin inhibitor activity in BBIC is presumably the 
reason that even very high doses have not resulted in histopatho- 
logic alterations in rat pancreata in the Kennedy laboratory or at 
SRI.”%° 

In other words, do not eat soyfoods if you want to keep a healthy 
pancreas and reduce your risk of cancer! Yet one paragraph later 
Kennedy states that “the amount of protease inhibitor activity from 
soybeans in the traditional Japanese diet could account for a de- 
creased cancer risk” and helpfully cites levels of protease inhibitor 
activity in tofu and other soyfoods.”' And so she goes, courting and 
kowtowing to an industry that sells soyfoods now, but which hopes 
to profit mightily from a patented soy-derived drug in the future. 
That the one could be touted to cure the cancer caused by the other 
is unstated but obvious. 

BBIC may or may not prove to be a useful drug. BBI as it exists 
in tofu and other soyfoods is not a viable cancer-preventing 
nutraceutical. Such claims represent wishful thinking, gullibility, 
ignorance or—deception. 
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TREY CANT BE DIFFERENT, 
Vos SG) Pel i rama 


Monsanto claims that its Roundup Ready GM soybean is 
substantially equivalent to the conventional soybean—hence 
safe. In fact, tests showed that concentrations of trypsin in- | 
hibitors and lectins Canother antinutrient) were significantly 
higher in the toasted GM soybean. And unlike the antinutrients 
in the conventional soybean, those in the GM strain were stub- 
bornly resistant to deactivation by a heat treatment known as 


“toasting.” 

Monsanto took this bad news to mean that the GM beans 
had not been properly cooked and asked for retreatment of 
the sample. Further heating, however, widened the difference 


even more. The logical conclusion would be that substantial 
difference exists between the GM and conventional soybeans 
and that the GM soybean is more likely to cause digestive dis- 
tress and growth problems in humans and animals. Monsanto, 
however, concluded that the second toasting was still not 
enough and toasted twice further until they got the result they 
wanted, namely that a// proteins were denatured and inacti- 
vated. At this point, most of the soy’s protein value was also 
destroyed, but it gave Monsanto the proof it needed to con- 
clude that where trypsin inhibitors and lectins were concerned, 
GM and normal soybeans were equivalent. 


SOURCE: Kawata, Masaharu. Monsanto’s dangerous logic as seen in the appli- 
cation documents submitted to the Health Ministry of Japan. Third World 
Biosafety Information Service, July 28, 2003. www.organicconsumers.org. 
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PHYTATES 


ties tnat DOING 


hytates are natural compounds found in beans, grains and 
other seeds that serve two primary functions: they prevent 
premature germination and they store the phosphorous 





that a plant needs to grow when the seed begins to sprout. Because 
phytates stop oxidative damage such as discoloration and decompo- 
sition, food processing companies use them as preservatives.'* 

Phytates are valuable plant components that allow humans to 
store seeds safely over the winter, but a potential problem if you 
want to eat those seeds, grains and beans. Also known as phytic acid 
or inositol hexaphosphate (IP6), phytates incapacitate the life force 
by binding tightly with minerals such as iron, zinc, calcium and 
magnesium. 

In the human body, this means good news and bad. Phytates 
tie up toxic metals such as cadmium, but also needed ones like zinc 
and calcium. Iron is a special case, essential for health and growth, 
but toxic in excess. Phytates are a leading cause of poor growth, 
anemia, immune system incompetence and other health woes in 
Third World countries where plant-based diets are the norm and 
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mineral deficiencies common but have potential health benefits for 
well-fed omnivores when used for short-term detoxification.>* 

Finally, phytates constitute the main source of phosphorous in 
grains and beans. Although it is widely assumed that these plant 
foods contain plenty of phosphorous for growth, anywhere from 50 
to 75 percent is bound up in the phytates and not readily 
bioavailable.’ Inefficient utilization can result in serious nutritional 
and environmental consequences. Farmers raising animals on corn 
and soybean-based diets must give them phosphate supplements to 
ensure they grow properly. Meanwhile, the undigested phytate ex- 
creted in the manure can result in serious waste disposal problems. 
Excess phosphorous will accumulate in the soil if manure from fac- 
tory-fed animals is applied repeatedly as a fertilizer while runoff from 
pastures and croplands with elevated soil phosphorous levels can 
contaminate surface water, lakes and streams.!°!! 


PROCESSING MATTERS 

The phytates in soybeans are plentiful and hardy—more so than 
in any Other legumes. Soybeans contain three times the level of 
phytates as mung beans and four times more than chickpeas,’ and 
can withstand heat, harsh field conditions, transportation and stor- 
age environments.'* They can be rendered relatively harmless only 
by old-fashioned soaking and fermenting processes that enlist the 
enzyme phytase and replicate what happens when seeds are planted 
in warm, moist soil. Miso cultured for a year or more loses nearly all 
its phytate content, but tempeh, which is fermented over a much 
shorter period, only reduces its phytates by about half. Heat, pres- 
sure cooking and home cooking are far less effective and likely to 
kill the food before the phytates. Tofu, soymilk and all the modern 
soyfoods such as soy protein isolate (SPI) and textured vegetable 
protein (TVP) carry their baggage of phytates mostly intact, putting 
formula-fed infants, vegetarians and other high consumers of soy- 
beans at risk for mineral deficiencies.'*'’ 

Although modern soy processing techniques do not remove 
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phytates, the technology does exist to remove the phytates from 
these products. Accordingly, leading scientists have strongly recom- 
mended that soy infant formula be cleared of all phytates.”° Several 
technologies are available, including using the enzyme phytase to 
hydrolyze the phytate, ultrafiltration techniques and ion-exchange 
chromatography.'** Instead, the soy industry prefers the cheaper 
solution of stemming the damage by loading up their products with 
cheap forms of zinc, iron and calcium as a compensatory measure. 
They are required to do this by law for soy formula, and are doing so 
voluntarily for soymilk and some other products as well. The addi- 
tion of calcium has immeasurably helped the marketing of soy milk 
as a “calcium-rich” replacement for cow’s milk. This fortification 
tacitly acknowledges the inadequate nutritional profile of natural 
soy products as well as the seriousness of the phytate problem. 


IRON-POOR BLOOD 

Phytates cause iron deficiencies. Without iron, the hemoglo- 
bin in our blood cannot adequately carry oxygen, leading to ane- 
mia. This is a major global problem both in Third World countries 
where people do not have enough meat to eat and in western coun- 
tries where more and more people are choosing not to eat it. Even 
minor iron deficiencies can lead to fatigue, lethargy, poor athletic 
performance, a weakened immune system and learning disabilities. 
Iron deficiencies also affect the thyroid by reducing the output of 
thyroid hormone, which in turn leads to lower body temperature, 
lethargy and weight gain. Soy foods also contain goitrogens, dish- 
ing a double whammy to the thyroid (see Chapter 27). 

The natural amount of phytate found in soy protein is 4.9 to 
8.4 mg per gram. These phytates are so strong that they dramatically 
inhibit iron absorption as long as phytates levels remain above 0.3 
mg per gram. Reduced to less than 0.01 mg per gram, iron absorp- 
tion increases four to five times. Even with that tiny bit of phytate 
remaining, iron absorption from soy protein is only half of that of 
egg whites.” 
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Iron absorption from regular soy infant formula is 27 percent 
compared to 65 percent from human milk, 60 percent from whey 
formula and 46 percent from casein formula. Phytate content must 
be reduced by at least 83 percent for iron absorption to increase 
significantly and must be removed completely for a pronounced ef- 
fect.** Bioavailability of iron also improves if ascorbic acid levels are 
increased in the formula.” 

Although meat eaters would not expect to have difficulties ab- 
sorbing iron, people who eat hamburgers made with textured soy 
protein extenders at ratios of 3:1 and 2:1 lose 61 percent and 53 
percent respectively of their ability to absorb iron.” Most fast food 
hamburgers and some supermarket frozen and canned meat prod- 
ucts contain such extenders. 

The risks for vegetarians are higher. A study carried out in China 
compared Buddhist vegetarians who ate soyfoods as their main source 
of protein to controls who ate meat. The amount of iron in both 
diets was similar and even higher among the female vegetarians, 
but the soy-eating vegetarians assimilated their iron poorly. Although 
the men did not suffer from iron deficiency, the women did. Thirty 
percent were diagnosed as anemic, and 50 percent as iron deficient— 
twice the levels of the non-vegetarian women. The researchers con- 
cluded that a “diet rich in soy and restricted in animal foods is lim- 
ited in bioavailable iron” and “promotes iron deficiency.”*’ Sum- 
ming up this study in the Townsend Letter for Doctors and Patients, 
Alan Gaby, M.D., advised vegetarians who eat a lot of soy to “be 
screened for iron deficiency and given iron supplements or dietary 
recommendations when necessary.””® 

Had those soy foods been fermented, the phytates might have 
had a minimal effect. A Chinese study of 437 children carried out 
over a period of six months found that the incidence of iron defi- 
ciency anemia decreased from 21.7 to 1.25 percent after switching to 
old-fashioned fermented forms of soy.” 

In addition to causing fatigue and other typical problems, iron 
deficiencies may lead to increased absorption of the heavy metal 
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lead which, in turn, interferes with brain and nervous system func- 
tion.*° Making matters worse, phytates also latch onto zinc and other 
essential brain minerals. Because deficiencies of any of these miner- 
als facilitate displacement by toxic metals—iron by lead, zinc by cad- 
mium+*'—it is most interesting that phytates, which are a major cause 
of the problem, are now being used to chelate unwanted minerals 
out of the body. 


SINKING ZINC 

Infants and adults also suffer when phytates block the absorp- 
tion of zinc. Growth, immune system functioning, wound healing, 
mental health, intelligence, digestion, blood sugar regulation, thy- 
roid function, weight, sex hormones, and skin are all adversely af- 
fected by zinc deficiency. As a component of more than 300 en- 
zymes, zinc affects every function in the body. Infants who need 
zinc for proper growth and brain development are particularly sus- 
ceptible. 

Zinc is far more easily absorbed from the newer soy-protein- 
based infant formulas than in the old soy flour formulas, but mark- 
edly less than from breast milk or cow’s milk formulas. However, 
when phytates are removed from the soy formula, zinc absorption 
shoots up an impressive 47 percent. Bo Lonnerdal, Ph.D., of the 
University of California at Davis, a leading expert on mineral ab- 
sorption, concludes, “We would suggest that rather than substan- 
tially increasing zinc supplementation for soy formula, reduction of 
phytate content using new technological processes may be prefer- 
able.” The cheaper, easier solution of adding more zinc has a down- 
side because too much zinc interferes the absorption of other needed 
trace minerals such as iron and copper.” 

Researchers have found victims of zinc deficiency among 
preschoolers in China who were raised on diets rich in phytic acid 
and fiber. Though their diets were marginal in zinc, poor absorption 
aggravated matters considerably, leading to stunted growth, poor 
appetite, pica (a tendency to eat dirt) and other complaints.*? 
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Defenders of phytates suggest that fiber, not the phytates, ought 
to take the rap, but research does not support this contention. A 63- 
day study of young men confined to a metabolic ward—so that the 
types and quantities of food they ate could be strictly controlled— 
showed that the average zinc absorption rate was 33.8 percent, and 
this absorption was not affected by cellulose, a source of fiber. The 
same men absorbed only half as much zinc or 17.5 percent when 
phytate was added to their diets. The researchers concluded, “Daily 
intake of a high level of phytate could result in zinc deficiency de- 
spite recommended intake of dietary zinc.”** This is true of rats and 
other animals as well. Chicken meal and other animal protein sources 
consistently and significantly out-perform soy feeds in terms of zinc 
absorption. When phytate is removed, however, zinc and copper 
absorption both improve.**”* Similarly, the addition of phytase (the 
enzyme that digests phytates) to soy feed enhances the assimilation 
of zinc.*’ 

Phytates form tight complexes with zinc in the upper GI tract. 
These are virtually insoluble at a pH of 6, which is the approximate 
pH of the duodenum and the upper jejunum of the small intes- 
tine.** Matters improve when animal protein, particularly beef, is 
added to high-phytate soy meals. Meat somehow acts as an “anti- 
phytate,” perhaps because of the presence of sulfur-containing amino 
acids, which are in notably short supply in soy. Absorption decreases 
when soy protein extenders are added to hamburgers, although soy 
added to chicken seems to have little effect. When soy flour is added 
to white bread, zinc absorption goes down. Soy flour has no effect 
when added to whole wheat bread, which itself contains phytates 
that inhibit zinc absorption.*?° 

The fact that soy protein is difficult to digest may be another 
confounding factor. Infant monkeys find it easier to absorb zinc from 
soy formulas in which the soy protein has been hydrolyzed (par- 
tially digested).*! Modern processing methods may also deserve some 
of the blame. The Maillard reaction—the browning that occurs when 
protein and sugar combinations are subjected to intense heat treat- 
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ment—can also inhibit zinc.*? 

Studies indicate that zinc absorption from soy foods worsens 
when calcium is present. To compensate, extra zinc must be added.**" 
Thus, calcium-enriched soy infant formulas and soy milks sold in 
supermarkets and health food stores might worsen the health of 
people who already have marginal zinc status. However, researchers 
at the Fomon Infant Nutrition Unit at Iowa State University dis- 
agree, positing that high levels of added calcium will keep the 
phytates sufficiently distracted so that some of the zinc can be ab- 
sorbed.* 


CALCIUM AND OTHER MINERALS 

Phytates take their toll on other minerals as well, as shown by 
a study of breastfeeding mothers in the Kathmandu region of Nepal. 
Although these women took in more copper, similar amounts of 
zinc, less iron, and less selenium than American lactating women, 
their stores of copper, zinc, iron and selenium were all markedly 
lower. High levels of phytates from whole wheat bread in the Nepalese 
diet took the blame.** This study also makes it apparent that while 
foods high in phytate are often high in zinc, the levels of zinc rarely 
suffice to offset the decrease in absorption. 

Calcium too is affected by phytates. Although the soy industry 
promotes soy milk as an excellent source of calcium, even spokes- 
person Mark Messina, Ph.D., agrees that the calcium is less 
bioavailable than in milk and green leafy vegetables.*’ Calcium ab- 
sorption from fortified soy milk is about 75 percent compared to 
cow’s milk.*® 

Not all the studies agree that phytate results in loss of calcium 
availability. Rats absorb calcium well from soy flour, but humans are 
different. Rats produce phytase, an enzyme that hydrolyzes phytates 
to inositol and phosphoric acid, thereby removing the chelating prop- 
erties of phytates.*? Calcium levels may also be lower in soy products 
because phytates are especially likely to form complexes with cal- 
cium and magnesium during processing at alkaline pHs.°° 
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Curiously, most of the studies on calcium and phytates con- 
cern its effect on zinc, with some researchers concluding that cal- 
cium is absorbed at the expense of zinc and others saying that it 
sacrifices itself to prevent zinc deficiencies.*!°? Whether calcium 
dominates or submits to phytate abuse, one thing is clear—at least 
one important mineral is tied up in knots. 


PHY: FOTLURES 

Phytates fascinate biochemists and cell biologists. Once scorned 
as potent antinutrients that should be eliminated at all costs, phytates 
now receive praise as “highly charged antioxidants” able to scav- 
enge free radicals and chelate unwanted metals such as iron, cad- 
mium, zinc and calcium.*?°’ Curiously, most of this recent pro-phytate 
literature claims that phytates were once thought to be “inert.” “In- 
ertia” hardly describes the activity seen in scores of studies carried 
out over the past century showing that phytates actively bind needed 
minerals thereby contributing to malnutrition and disease. Perhaps 
“inertia” is perceived by the soy industry as a necessary, intermedi- 
ate and neutral stage between the phytate’s earlier reputation as an 
actively bad antinutrient and its recent rebirth as a metabolically 
active, powerful, “all natural,” safe and profitable pharmaceutical. 

To date, most of the research has centered on the phytate as a 
chelator of excess iron. The problem with unusable iron is that it 
doesn’t just passively wait for the right opportunity to serve, but 
causes Oxidizing, a form of “rusting” in the body. When phytates 
grab this iron and usher it out of the body, they serve useful func- 
tions as “antioxidants” that may serve in the fight against cancer, 
heart disease, diabetes and neurogenerative diseases such as 
Alzheimer’s disease, ALS and Parkinson’s disease. 


PHYT-ING CANCER 

Phytates protect the body from iron-induced as well as other 
causes of cell injury, which, in turn could lead to DNA damage, cell 
proliferation and cancer. As cancer fighters, phytates have decreased 
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cell proliferation, brought about cell differentiation, increased natu- 
ral killer (NK) cell activity and diminished a variety of experimental 
tumors in the laboratory. No single mechanism has been found. The 
data point towards the involvement of signal transduction path- 
ways, cell cycle regulatory genes, differentiation genes, oncogenes 
and perhaps, tumor suppressor genes. Hormones do not appear to 
be involved.**°! 

Working under the assumption that excess iron promotes DNA 
damage in the colon and may cause colon cancer, researchers dam- 
aged the colons, livers and small intestines of pigs by feeding them 


PHYTATES AND TRADITION 


Traditional preparation of grains, legumes and other 
seeds involves sprouting, soaking and long sourdough leav- 
ening, methods that get rid of phytates and other 
antinutrients in grains. At least one culture follows a tradi- 
tion that seems to recognize both the dangers and the ben- 
efits of ohytates—that is the Hebrew culture. 

The Hebrews ate leavened bread most of the year. But 
during the period preceding the feast of Passover, they re- 
moved all the leaven from their houses and ate only phytate- 
rich unleavened bread. The period before feast days, espe- 


cially in the early spring, was a natural time for fasting, a 


practice that encourages detoxification. The addition of un- 
leavened bread to the diet at such a time might have been a 
very effective way to rid the body of any heavy metals 
through the action of phytic acid. 

But unleavened bread was only consumed for a short 
period of time. Most of the year, the Hebrews consumed 
naturally leavened (fermented) bread with the phytate con- 
tent removed, so that deficiencies of beneficial minerals 
would not occur. 
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high-iron diets. They then gave the pigs phytates and proved that 
phytates could indeed take care of the acute iron overload. Phytates 
have also been used to prevent the type of damage to the crypts of 
cells that have been identified as intermediate biomarkers for colon 
cancer.®*.°* Similar experiments on rats and mice suggest that phytates 
might also lower breast cancer risk or reverse it, at least in the early 
Sstages.®°°° Cancers of the liver, blood, lung, skin and soft tissue have 
also responded in various degrees to phytate therapy.®”” 

Although most researchers have credited the phytates’ antioxi- 
dant and iron-binding ability, phytates might also fight cancer by 
binding the zinc and magnesium needed for cell proliferation, lead- 
ing to decreased tumor sizes and a slowing down or even halting of 
cancerous growth.”*’* Common sense suggests that this would ap- 
pear to be a short-term, short-sighted solution in that zinc and mag- 
nesium deficiencies are epidemic in America and both minerals are 
vital for normal body function. 

Phytates have performed impressively in many studies, but not 
all. A Japanese team, for example, found that phytates showed no 
inhibitory effect on the initiation of cancer.” 


PHYT-ING HEART DISEASE 

Excess iron also plays a role in the oxidation of LDL-cholesterol 
and has been associated with heart attacks and strokes. Phytate may 
stem such oxidative damage. It may inhibit the platelet clotting that 
is a key factor in thrombosis and atherosclerosis, protect the myo- 
cardium of the heart from ischemic damage and reperfusion injury, 
help cure hyperlipidemia and diabetes, and contribute to the lower- 
ing of cholesterol.’*”* 


PUMPING IRON 

Although toxic iron loads can contribute to many diseases, the 
problem of iron overload does not come from eating meat, which is 
rich in the absorbable, useful form known as heme iron, but from 
the non-heme iron in “enriched” flour, cereals, fortified soy foods 
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and most vitamin and mineral supplements. Synthetic, inorganic 
non-heme iron is poorly utilized and accumulates in the body, con- 
tributing to cancer, heart disease, neurodegenerative diseases, infec- 
tions and other ailments. Men begin accumulating non-heme forms 
of iron shortly after puberty. Women rarely start accumulating it 
until they stop menstruating.” 


CASTING STONES 

Finally, phytates may be used to treat hypercalciuria—the dump- 
ing of calcium in the urine—a condition associated with kidney stone 
formation.®*° Phytates are certainly skilled at reducing the intestinal 
absorption of calcium, but the phytates had best not come from soy 
foods, which are sky high in oxalates, themselves a risk factor for 
kidney stones (see Chapter 20). Phytates may actually be a very poor 
food for the kidneys. Even low doses of a Japanese soy-based “natu- 
ral food additive” called daiichi caused calcification and necrosis of 
the renal papillae, which are the pointy tips of the pyramidal struc- 
tures of the brown, inner region of the kidney known as the me- 
dulla.®! 


SClEPHY 

The soy industry has heavily publicized the most promising of 
the phytate studies, and although the phytates in wheat, rice or other 
beans would do as well, has urged consumers to eat lots of soy foods. 
Inositol hexaphosphate—a ten-dollar word for phytic acid, the ac- 
tive ingredient of phytates—is a hot new over-the-counter health 
food store supplement said to reduce cell proliferation, increase dif- 
ferentiation of malignant cells and induce their return to normal. 

Such products may have valid pharmaceutical applications, but 
should never be used casually or for long periods of time. Research- 
ers who have compared purified phytates to phytates in foods such 
as bran or beans have found that the foods do not have the same 
beneficial effects.** As A.M. Shamsuddin, Ph.D., of the University of 
Maryland, puts it, “For cancer prevention, prophylactic intake of 
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IP6 (phytate) may be not only more effective, but more practical 
than gorging on large quantities of fiber.”*® 

The laboratory scientists who have achieved promising results 
preventing and curing cancer and other diseases using phytates have 
almost always worked with carefully measured doses of purified 
phytates. They administer these purified phytates by tube feeding, 
injection or in drinking water to ensure better control over the lev- 
els of metabolically active phytates, to speed up the rate of absorp- 
tion, and to increase the likelihood that the right toxic minerals will 
be bound and removed from the body. Otherwise phytates form 
insoluble complexes with many needed minerals.*** 

Without tight levels of control, faith in phytates as the cure-all 
for cancer and other disease is unwarranted and represents wishful 
thinking. Decades of research on the phytates in real foods have 
shown that phytates are antinutrients—more likely to contribute to 
disease than prevent it. 
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‘ Pah OE a BPR Hera 
MY SOY STORY: PHYT-ING OSTEOPOROSIS 
ue PD a peat! mS eae rua 

| had an interesting experience with soy overconsump- 
tion. |am a 47-year-old male. | have always thought of my- 
self as being in excellent health. I’m a vegetarian who occa- 
sionally eats fish and eggs and | also get a lot of exercise, 
both aerobic and strength training. Several years ago, | be- 
gan to consume huge quantities of soy and soy products: 
soy beans, soy meat substitutes, soy milk, the whole thing. 

Recently, | had an extensive series of blood tests, just 
out of curiosity. | was shocked to find out that my parathy- 
roid hormone (PTH) level was 274.0 (the normal range was 
12.0-72.0). My doctor told me to stop eating soy and to 


take calcium supplements with vitamin D. | retested several 
months later and my PTH was back to normal. 

| can only conclude that all the soy | was consuming 
was interfering with my calcium absorption and that my 


parathyroid glands were telling my body to extract calcium 
from my bones so that there would be enough calcium in 
my blood. Also, on these tests my levels of T3 and T4 were 
on the low end of “normal.” 

It seems frightening that we are exposed to so much 
pro-soy propaganda. | certainly fell for it. If | hadn’t had 
those blood tests, I'd still be practically living on soy, and I'd 
be well on my way to developing osteoporosis. 

G.S., Seattle, WA 
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glutins for ounishment 


ectins are proteins with a “sweet tooth.” Found in beans, 

grains and other foods, they bite into carbohydrates, par- 

ticularly sugars, often causing immune system reactions 
and blood clotting. Because they agglutinate blood—glue it up— 
lectins are also known as hemagglutins, hemagglutinins and 
phytohemagglutins. 

Soybean lectins have two main functions. First, they react with 
the carbohydrate component of cell membranes, causing cell inju- 
ries and deaths. As this damage accumulates, it adversely affects the 
gastrointestinal, immune and other systems of humans and other 
animal species. Second, they exist in a symbiotic relationship with 
Rhizobium bacteria. By fixating atmospheric nitrogen in the roots of 
the soybean plant, the lectin-bacteria team supports the miracle 
bean’s traditional, historical use as a fertilizer and crop rotator.! 


PROCESSING MATTERS 
In ideal circumstances, soybean lectins would not be a prob- 
lem in human nutrition. They would be incapacitated before they 
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even entered the human mouth, either by enzymes—such as those 
that are abundantly present in fermented soyfoods—or by heat, as 
in processing and cooking. 

Most of the negative findings on soy lectins have occurred af- 
ter feeding uncooked soy-based chow to rats and other animals. Sci- 
entists have found that both lectins and trypsin inhibitors (see Chap- 
ter 16) are responsible for poor growth, pancreatic enlargement and 
digestive distress. But because soy lectins are far easier to deactivate 
by cooking and gastric digestion than trypsin inhibitors, researchers 
once assumed that soy lectins were safe so long as the soybeans were 
well cooked.** 

This conclusion was premature, given our still incomplete 
knowledge of the toxicology of soy lectins. Subtle effects can be eas- 
ily missed if the degree of toxicity is low, if the negative effects accu- 
mulate slowly over time, or if a toxin studied in isolation becomes 
more toxic in the presence of other toxins. In addition, an absence 
of toxic manifestations in one animal species does not preclude pos- 
sible toxic effects in others. Although lectins have proved toxic to 
all animal species studied, including human beings, vulnerability 
varies.’ 

In 1999, researchers reported that conventionally processed 
defatted soy proteins retained significant levels of lectins, but that 
most of their capacity to cause clotting was destroyed during pro- 
cessing. All seemed well until the researchers also found that “soy- 
bean meals can, on occasion, retain functional lectins at levels that 
may be detrimental to the animal’s health and productivity.”® Soy 
protein intended for human consumption has consistently contained 
low levels of functionally intact lectins.? However, the many studies 
indicating a wide range of protease inhibitor levels in processed food 
(see Chapter 16) make it reasonable to assume that erratic and im- 
proper processing conditions will sometimes leave the lectin count 
at unacceptable levels. 

Whether it is high levels found “on occasion” or low levels 
found in soy foods eaten in large quantities on a regular basis, soy 
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lectins are more than capable of perturbing digestive, absorptive, 
protective and secretory functions throughout the gastrointestinal 
tract. As Arpad Pusztai, Ph.D., author of Plant Lectins puts it, lectins 
“can have serious consequences for growth and health.”’° 


GUT REACTION 

Lectins that have not been successfully cooked away are un- 
likely to succumb to normal digestive processes. Unlike ordinary food 
proteins, lectins strongly resist breakdown by enzymes in the gut. 
At least 60 percent remain biologically active and immunologically 
intact, a combination that can represent a time bomb in the diges- 
tive tract.!"" 

Soybean lectins bind to the villi and crypt cells of the small 
intestine. The villi are tiny fingerlike projections that increase the 
surface area available for absorption. The crypt cells hide in the pits, 
where they are involved in cell reproduction. Under a microscope, 
the villi display an edge that looks like a brush and that is some- 
times called the “brush border.” Lectin binding contributes to cell 
death, a shortening of the villi, a diminished capacity for digestion 
and absorption, cell proliferation in the crypt cells, interference with 
hormone and growth factor signaling and unfavorable population 
shifts among the microbial flora.'*"!5 


NOT BY LECTINS ALONE: SAPONINS AND SOYATOXINS 

Lectins gain strength in the company of other soybean anti- 
nutrients, particularly saponins. Lectins or saponins tested alone in 
amounts comparable to those likely to be found in foods cause only 
mild damage to the jejunum (the mid section) of the small intestine 
of rabbits, but they are 100 times more potent when tested together. 
The damage is not additive but synergistic.'® 

Yet another factor confounding our understanding of lectins is 
the recent discovery of a toxic protein called soyatoxin. Soyatoxin 
causes clotting like a lectin; it can be separated from lectins using 
modern purification techniques in the laboratory. Soybean meals 
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used in early studies undoubtedly contained both lectins and 
soyatoxin, suggesting that lectins were once unfairly blamed for the 
dastardly deeds of soyatoxins. 

Soyatoxin has proved lethal to mice, causing breathing diffi- 
culties, convulsions and partial paralysis prior to death. Ilka 
Vasconcelos, Ph.D., lead scientist of the team that discovered 
soyatoxin, concluded her report by stating that it seemed “impor- 
tant to gather more information concerning its nutritional value, 
and to develop ways to counteract any detrimental effects.”'”'® As 
yet no one has funded these important studies, although it is not 
too farfetched to assume that a toxic agent that acts so much like 
botulism might be formulated into an “all natural” soy-based in- 
jectable to compete with the wrinkle-removing paralytic Botox. 


ENLARGING THE SMALL INTESTINE 

Lectin-induced cell deaths lead to increased cell turnover and a 
greatly increased requirement for protein needed for DNA and RNA 
synthesis. The intestinal villi shrink from the combination of pre- 
mature cell death and replacement by immature cells, changes that 
alter both form and function. Meanwhile, the deeper so-called “crypt” 
cells speed up the production of new cells, producing them at such 
a prodigious rate that hyperplasia results. As a result, the wall of the 
small intestine thickens and the organ gains weight.'”?° Enlargement 
of the pancreas may also occur, a condition generally blamed on 
protease inhibitors but strong evidence suggests that lectins should 
share the blame.?! 


IMMUNE REACTIONS 

Lectin damage is not confined to the gut. As the body attempts 
to maintain the integrity of the small intestinal lining at all costs, 
proteins that would ordinarily be used for normal growth and repair 
elsewhere may be appropriated instead for emergency repairs in the 
intestinal tract. Furthermore, lectins consumed with the diet may 
travel through the damaged “leaky gut” into general circulation, 
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provoking allergic reactions and immune system disruption.*?”* In- 
fants allergic to soy formula have suffered grievous damage to the 
small intestine similar to but not precisely identical to that caused 
by lectins, perhaps because the lectins are doing double duty as al- 
lergenic proteins. Certainly research to date suggests that all lectins 
of either plant or microbial origin provoke allergic reactions in the 
gut, usually of the delayed hypersensitivity type IgG.**° 

Lectins are three to four times more likely to move into the 
bloodstream through the “leaky gut” than other food proteins and 
the amounts absorbed into the system may be as high as 15 percent. 
The antibody response to lectins is similar whether they have been 
eaten or injected. In contrast, food proteins or lectins that have been 
denatured by chemicals or cooking trigger allergic responses only 
when injected. This tells us that maintaining the integrity of the 
gut lining is crucial to keeping undigested and partially digested food 
proteins, lectins and environmental toxins out of the bloodstream. 

Finally, lectins can cause shifts in the gut flora, including over- 
growth by E. coli, streptococcus and lactobacillus bacteria; fortunately, 
when lectins are removed from the diet conditions generally revert 
to control levels within 48 hours.*”?8 Although most of these studies 
were done using highly toxic kidney bean lectin known as PHA, 
soybean lectins act similarly, though less strongly. Pusztai explains: 
“Despite a general interest in lectins, most of our understanding of 
their toxic, gastroenterological effects in diets is the result of studies 
carried out with PHA. However, the results of more fragmentary stud- 
ies with other dietary lectins largely support the findings obtained 
with PHA and the basic features of the interactions between differ- 
ent lectins and the digestive system are sufficiently similar as to al- 
low us to draw some generalized conclusions.””? 


POPULATIONS AT RISK 

Damage from soybean lectins is most likely to occur in people 
who consume large quantities of soy foods on a regular basis. In one 
study, rats put on rotation diets showed significantly less damage 
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from lectins than rats fed soy proteins continuously. Because the 
rats did nearly as well with the rotation diet as they did on a steady 
diet of high quality low-lectin feed, the authors proposed this as a 


, 


“novel method” that is “cheap,” makes processing “unnecessary” 
and could be “easily adapted for the use of soyabean whey, regarded 
as a waste product.”*° A “cheap” feeding method that would allow 
slow poisoning of animals with waste products so long as the conse- 
quences are not immediately felt cannot be recommended ethically 
for either animals or humans. The study does, however, suggest the 
importance of rotating foods in the diet so as to reduce repeated 
exposure to all lectin-rich legumes, especially soybeans and kidney 
beans. 

Infants fed soy formula and vegans who regularly eat a lot of 
soy-based meat and dairy replacements do not experience sufficient 
variety in their diets and so are especially vulnerable. In the average 
adult with “leaky gut” and other GI tract problems, soy foods are 
likely to be one factor among many, with cumulative damage com- 
ing from food allergies and intolerances, antibiotics, aspirin, 
ibuprofen and other NSAID drugs, heavy metal contamination, al- 
coholism and other factors.*! 


MORE THAN CORPUSCLE PUNISHMENT 

The 1948 discovery that plant lectins are specific to blood types 
has created a thriving multidisciplinary research industry and led to 
the 1996 bestselling book Eat Right 4 Your Type by Peter J. D’Adamo, 
N.D.” 

According to Dr. D’Adamo, lectins in foods only prove trouble- 
some when they are incompatible with the person’s blood type. 
When these lectins bite into intestinal cells or leak into the blood- 
stream, they may be attacked as foreign antigens and become part 
of a network of antibodies bound to antigens that are known as 
“immune complexes.” These can clot and block blood flow or lodge 
in organs of the body where they interfere with key processes re- 
lated to digestion, absorption, insulin utilization and a host of other 
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vital functions. As incompatible lectins cause the immune system 
to react and overreact, the stage is set for autoimmune diseases. Per- 
meability of the intestinal lining correlates with numerous disor- 
ders, including food and environmental allergies; bowel problems 
such as IBS, Crohn’s disease and celiac disease; inflammatory joint 
diseases such as rheumatoid arthritis; dermatological diseases such 
as psoriasis, and many forms of cancer. 

If Dr. D’Adamo’s theory were correct, it would make good sense 
to “eat right for your type.” However, when we take a careful look at 
the theory, it appears a bit “sticky.” A healthy body with full diges- 
tive and assimilative capabilities is capable of handling a variety of 
food lectins. However, regular assaults by large servings of lectin- 
rich soybeans, kidney beans, wheat or other foods will breach the 
integrity of the intestinal lining, allowing lectins and incompletely 
digested food proteins and other toxins to move into the blood- 
stream. 

The probable reason that so many people benefit from Dr. 
D’Adamo’s diet plans is that he urges people with Type O blood to 
reject vegetarian diets containing large amounts of lectin-rich plant 
foods and soy foods and advises them to eat low-lectin meats in- 
stead. In addition, he tells Types O, A and B to “just say no” to 
“wheat” and flour products such as breads, bagels, muffins, flours, 
cakes, cookies, pastas and cereals. In addition to the wheat germ 
lectin, wheat contains gluten and gliadin, two proteins that bind to 
the human intestinal mucus lining much like lectins. Indeed, ever 
increasing amounts of wheat and gluten in the modern diet have 
been associated with rising rates of a gut disorder known as celiac 
disease.***4 Since people with Type O blood represent 45 percent of 
the white and 46 percent of the black population and that people of 
Type O, A and B blood types represent 96 percent of whites and 93 
percent of blacks,** it is obvious why Dr. D’Adamo’s basic recom- 
mendations have had a positive effect. 
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NOT SO SWEET 

Soy lectins may contribute to Type 1 juvenile onset diabetes 
by destroying the cells in the pancreas responsible for the secretion 
of insulin. In one study of diabetic children, nearly twice as many 
received soy formula during infancy compared to nondiabetic con- 
trols.°° The soy lectin-diabetes connection has received little public- 
ity; instead much fanfare attended the announcement that dairy 
lectins may cause this autoimmune disorder.*”** 


SHOCK OF THE NEW 

Lectins play a role in allergic reactions. As we have already dis- 
cussed, they are themselves allergenic proteins and cause damage to 
the intestinal mucosa, increasing vulnerability to both food and 
environmental allergies. Allergic reactions may dramatically increase 
in the future because of the insertion of lectins into genetically en- 
gineered foods. For example, a lectin that causes many people to 
experience allergic reactions to latex was engineered into GM toma- 
toes in order to improve its anti-fungal properties. As a result, we 
may start hearing about latex-sensitive individuals coming down 
with “tomato allergies.”*° 

In 1998, Pusztai set off a furor regarding the safety of geneti- 
cally modified foods when he disclosed that rats fed GM potatoes 
containing a lectin from a snowdrop plant suffered depressed im- 
mune systems and damage to the kidney, stomach, spleen and brain. 
The snowdrop lectin had been inserted into the potato because it is 
a naturally occurring insecticide. Pusztai’s testimony made a mock- 
ery of claims to safety put forth by Monsanto and other biotechnol- 
ogy giants that stand to profit mightily from GM crops and within 
four days, the distinguished researcher was forced to retire from a 
job he had held for 36 years at the Rowett Research Institute in Ab- 
erdeen, Scotland. The pretext was that he had muddled his findings. 
More likely greed led the Institute to kowtow to Monsanto, which 
had given a $230,000 (U.S. dollars) research grant to the institute. 
Although 20 scientists including toxicologists, genetic engineers and 


254 


eighteen: lectins 


medical experts from 13 countries examined Pusztai’s work and found 
that his conclusions were warranted, the once widely respected re- 
searcher is now considered “controversial.”*°*! 


HANNIBAL LECTINS 

Scientists have high hopes for lectins from soy and other foods. 
The word “lectin” means “to choose,” and lectins may prove useful 
pharmaceutically because they are biologically active and able to dis- 
criminate. Lectins of the future may be sent into the body to grab 
onto specific sugars that coat body cells, microbes and proteins. Be- 
cause these sugars change throughout the ordinary life cycles of the 
cell and change radically during pre-disease and disease states, doc- 
tors of the future may be able to treat cancer and infectious disease 
by sending in lectin troops to disrupt or destroy the enemy’s essen- 
tial sugar coatings. With apologies to Mary Poppins, lectins may prove 
to be the spoonful of medicine with which the sugar goes down.** 

Used in cancer treatment, specific lectins could move in on 

early mutated cells and sweep them from the system, leaving nor- 
mal cells alone. This, according to researchers, could stop cancer in 
its tracks at a very early stage. Soy lectins have already been used to 
remove cancerous breast cells from harvested bone marrow before it 
is reintroduced into patients. As diagnostic tools, lectins may facili- 
tate early detection not only of cancer but also of arthritis and infec- 
tious diseases by monitoring changes in cells.*3*4 

Surprisingly, lectins are also being touted for cancer treatment 
because of their ability to spur hyperplastic growth of the gut. De- 
spite the fact that cell proliferation is itself a precursor of cancer, 
researchers believe that the growth of the tumor will slow down 
once it has to compete with the proliferating small intestinal lining 
for the large amounts of the polyamines putrescine, spermidine and 
spermine needed to sustain that growth. Studies using mice have 
shown an initial low level of tumor growth under these condi- 
tions.*°*6 

Lectins are of particular interest to researchers studying the small 
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and large intestines. Areas of investigation include the characteriza- 
tion of normal and abnormal intestinal mucus, epithelial cell changes 
associated with differentiation and maturation, and the relation- 
ships between secretory IgA, gut microrganisms and immune re- 
sponse. Most of the studies have involved the small intestine, but 
similar binding occurs throughout the GI tract. Currently there is 
much speculation about the possibilities of matching the right lectins 
to the right regions and to pharmaceutically “engineer” the diges- 
tive tract for improved physiological performance and bacterial ecol- 
ogy.4750 

These are exciting developments, but they are not an argument 
for eating soy foods. Soy lectins and other food lectins used in this 
medicine of the future will be used precisely and pharmaceutically. 
The same benefits are highly unlikely to come from simply eating 
the foods. For starters, there’s no way to accurately gauge the num- 
bers of lectins that would survive food processing, cooking and di- 
gestion. More important, soyfoods always enter the body carrying 
their cargo of other anti-nutritional factors—saponins, soyatoxin, 
phytates, protease inhibitors, oxalates, goitrogens and estrogens, all 
of which have shown the potential to cause harm. 

In short, those who eat soyfoods in the hope of gaining ben- 
efits from the lectins are “glutins for punishment.” 
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MY SOY STORY: THE LECTIN CONNECTION © 


| was a healthy, active 45-year-old woman when | suf- 
fered a bout of deep vein thrombosis (DVT) and pulmonary 
embolism. | ended up in the hospital with a heparin drip and 
am now on lifelong Coumadin therapy. Because | had no fam- 
ily history of this condition, they gave me numerous blood 
tests at the hospital to find a cause. Because nothing sur- 
faced, | started thinking about what | had changed in my diet. 
The only thing | could come up with was that | had started 
eating a lot of soy and was using a soy protein supplement, 
having heard that this “natural hormone” would help me tran- 
sition into Menopause. 
| soent a great deal of time researching this subject to 
see whether | could find a connection between soy and DVT 
before | learned that soy contains lectins, which | understand 
are clot-promoting substances that cause red blood cells to 
clump together. | learned that years ago researchers discov- 
ered that clots from lectins have killed rabbits. Yet no one 
sees fit to warn consumers that soy can kill us in the same 
way. 
K.G., Nashville, TN 
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Soap IN your MoutN 


aponins are bitter, biologically active components in plant 

foods that foam up like soap suds in water and that break 

down red blood cells. Researchers have isolated and char- 
acterized three main types and many subtypes in soy. For years sa- 
ponins kept company with protease inhibitors, phytates and lectins 
and other undesirable antinutrients in soy, all of which seem to have 
evolved to help plants defend themselves against microbes, insects 
and animal predators. 

Now scientists are seeking new uses for saponins. Saponins from 
alfalfa, a cover crop similar to soy, have been used by farmers to 
decrease root rot from fungi and bacteria, soy saponins have aided 
the growth of lettuce and mung beans, and researchers see a grand 
future for soy saponins as natural herbicides.’ 

Although ingestion of saponins has been linked to poor growth, 
bloat and other problems in animals, studies conducted thirty years 
ago found that chicks, rats and mice grew well even when fed mas- 
sive doses from soy. These findings were neither consistent nor con- 
clusive, but they were sufficiently soothing to mitigate any worry 


259 


the whole soy story 


scientists might have had about saponins and to create the 
impression that the levels in soybeans pose little threat to human 
health.*° 

Little evidence of harm, however, is not the same as none, and 
growth is only one of many saponin-related health issues. 


A KICK IN THE GUT 

The main concern with soy saponins today is not growth inhi- 
bition but damage to the mucosa of the intestines. This occurs when 
saponins bind with cholesterol, causing injuries that result in in- 
creased permeability, a condition popularly known as “leaky gut.””? 
Although researchers think this effect is “weak,” soy allergens and 
lectins cause similar damage, suggesting a cumulative risk. 

Non-soy saponins have a bad reputation for breaking red blood 
cells in a process known as hemolysis. Although soybean saponins 
bind readily to cell membranes, most researchers report that they 
are either not hemolytic or only weakly so.'®'! However, the body’s 
ability to resist this type of damage from saponins decreases with 
age, along with an age-related decline in the quality of red cell mem- 
branes.” 

Saponins also inhibit important enzymes. One is succinate de- 
hydrogenase, a key player in the citric acid cycle of the body, which 
must function properly if we are to properly absorb nutrients, heal 
and grow.'’ Digestive enzymes that are disturbed by saponins in- 
clude trypsin and chymotrypsin, which may be why some of the 
problems associated with protease inhibitors remain even when they 
are totally removed by cooking or processing.'* (See Chapter 16.) 
Finally, saponins may be goitrogenic. Although the best known 
goitrogens in soy are the isoflavones, the Japanese researcher Shuichi 
Kimura discovered back in the mid-1970s that saponins can also 
spur enlargement of the thyroid.’ 


NOT A WASH OUT 
Saponin content in soybean products is rather high—S.6 per- 
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cent in whole soy beans, 2.2 percent in defatted soy flour and 2.2 
percent in tofu.'® It’s a tough job ridding soyfoods of saponins. Cook- 
ing and most food processing methods (such as steaming or boiling) 
don’t faze them. Only alcohol extraction removes them. When soy 
protein is separated from the oil, saponins stick with the protein, 
making them an unavoidable constant in every soy product except 
oil and lecithin.'”'*® Soy protein isolates contain the highest levels of 
saponins of any soy product. Fewer saponins are found in the old- 
fashioned fermented “good old soys” miso and tempeh, or in okara, 
the dregs left over after preparation of soy milk. Aspergillus oryzae 
used in the fermentation of miso and soy sauce produces an enzyme 
known as soybean saponin hydrolase, which is capable of hydrolyz- 
ing (breaking down) soybean saponins.!? While it is true that sa- 
ponins are metabolized by bacterial enzymes, this does not occur in 
the human body until they have scrubbed their way around the 
many twisting loops of the small intestine to arrive in the large in- 
testine. 


SPIN CONTROL: THE CLEAN, NEW IMAGE 

The soy industry once tried to develop strains of soybeans low 
in saponins and to find processing methods that could remove them. 
The emphasis today is on publicizing a squeaky clean, new image. 
Although electron microscopy studies suggest that soy saponins do 
less damage to cell membranes than herbal varieties and are not 
dose dependent,” the cholesterol-binding mechanism that causes 
the damage gets credit for lowering blood and liver cholesterol and 
preventing and reversing colon cancer.’! 


CHOLESTEROL DOWNER 

Saponins do lower cholesterol. Their ability to bind with cho- 
lesterol and with bile decreases absorption by the intestines and in- 
creases elimination in the feces.**”° However soy protein rat feed has 
sometimes been found to greatly suppress the effects of soy sa- 
ponins.* And when cholesterol lowering does occur, it may result in 
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a decrease in the important ratio of the amino acids lysine to argin- 
ine, itself a risk factor for heart disease.*” Saponins may be marketed 
someday as cholesterol drugs and used in the production of choles- 
terol-free dairy products.”®”? 


CANCER ANSWER? 

High hopes for saponins also include cancer prevention and 
reversal. This possibility hinges on two ideas: that saponins bind 
with bile and that bile acids poison the cells and so promote tumors. 
By reducing the absorption of bile through the cell membrane, pre- 
cancerous epithelial cell proliferation in the colon is thought to be 
less likely. The theory is that cancer cell membranes contain more 
cholesterol than normal cell membranes and that saponins bind more 
easily to them, thus triggering their destruction, a phenomenon that 
has been observed in cancer-stricken mice.*° However, destruction 
occurs in normal cells as well (albeit at lower levels), making soy 
saponins a poor choice for cancer prevention. After all, “leaky gut,” 
with its attendant malabsorption, dysbiosis and other problems, in- 
creases the risk of cancer.*! 


IMMUNE SYSTEM IRRITANT 

Yet another possible role for saponins is as an immune-system 
stimulant,?* which might be a plus where cancer is concerned, but 
actually functions as a doubled-edged sword. Some people need im- 
mune system stimulation, but others with autoimmune diseases need 
modulation. Saponins contribute to “leaky gut” syndrome, which 
has been associated with autoimmune disorders, including allergies 
and asthma.** Higher levels of hemoglobin in the body—one sure 
effect of saponins—are found in people afflicted with respiratory 
diseases such as asthma.* Asthma is also found more often in chil- 
dren who have been fed soy formula than those fed breast milk or 
milk-based formulas (see Chapter 24.) 
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SOY FUNGICIDE 

Most saponins are toxic to fungi and yeast—at least to those 
that contain ergosterol and zymosterol in their cell membranes. The 
more sterols, the more quickly the membrane is penetrated, with a 
spilling of the cell guts and cell death.* 

Pharmacists point out that the antifungal drugs nystatin and 
amphotericin-B behave like saponins, binding to the fungal cell mem- 
branes, causing increased permeability and the leakage of potassium 
and other essential components of the cell interior.“° Commonly 
prescribed to wipe out yeast infections, these drugs achieve that goal 
at a steep price. Side effects include pronounced damage to the 
patient’s own cell membranes, with users complaining of gas, diar- 
rhea, nausea and stomach pain.*’ Not incidentally, these are some of 
the most common unwanted side effects of soybean consumption. 


SOAP FUTURES 

Despite these clear warnings, saponins represent one of the soy 
industry’s rising stars, with a promising pharmaceutical future. In 
addition to marketing them as cholesterol reducers, bile binders and 
cancer preventers, the pharmaceutical industry has singled out sa- 
ponins for their ability to increase the body’s level of immune re- 
sponse. This has led some researchers to propose adding saponins to 
vaccines.*® 

Finally, there may be big profits to be made in using saponins 
as a component of spermicides. Hemolysis damages the mucosa of 
the vagina, providing an inhospitable environment for sperm.*? An 
interesting prospect, given the rising rates of infertility already asso- 
ciated with soy consumption. Eat your soy, douche with soy—the 
“soy natural” approach to birth control. 
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OXALATES 


casting stones 


xalates are indigestible compounds in foods that prevent 

the proper absorption of calcium. Contrary to popular be- 

lief, oxalates are not significantly neutralized by cooking. 
In addition to contributing to deficiencies of calcium, they may lead 
to two painful conditions—kidney stones and vulvodynia. 


SPINACH, RHUBARB, PEANUTS... and SOY 

The foods highest in oxalates are spinach and rhubarb. These 
rarely pose a problem since few people other than Popeye eat much 
spinach and fewer still eat rhubarb. More likely to be troublesome 
are Oxalate-containing foods that are habit forming, if not addic- 
tive. The best known of these are chocolate and peanuts. The least 
known is soy. 

Soy foods are high in oxalates. 

Researchers from Washington State University in Spokane re- 
cently tested 11 varieties of soybeans and 13 types of soy foods for 
total oxalates and found to their surprise that the total amounts 
ranged from 16 to 638 mg per serving.’ These levels totally eclipse 
the American Dietetic Association’s recommendation of no more 


245 


the whole soy story 


than 10 mg of oxalate per serving for patients prone to kidney stones.” 

The highest amount was found in textured soy protein, which 
contains a whopping 638 mg of oxalate per 85 gram serving, more 
than 60 times the ADA recommended amount. Soy cheese, the 
soyfood with the lowest oxalate content, was still high at 16 mg per 
serving. By comparison, spinach—the best known oxalate-contain- 
ing food of all—has approximately 543 mg per one cup (2 ounces 
fresh) serving. Peanut butter comes in at 197, refried beans at 193 
and lentils at 100 mg of total oxalate per serving. “Under these guide- 
lines, no soybean or soy based food tested could be recommended 
for consumption by patients with a personal history of kidney 
stones,” warns Washington State’s Linda Massey, Ph.D.° 


NO KIDDING: OXALATES AND KIDNEY STONES 

It is a mystery why kidney stones crop up in some individuals 
but not others, but we do know that high levels of oxalate in the 
diet increase the risk. In healthy individuals, oxalates bind with cal- 
cium in the gut to be excreted in the feces. In individuals troubled 
by the fat malabsorption problem known as steatorrhea, the cal- 
cium binds instead with fats. As a result, free oxalates are absorbed 
through the intestinal wall into the bloodstream. Inflammatory 
bowel disease also increases the rate of oxalate absorption. Before 
passing out of the body through the urine, oxalates may precipitate 
with calcium to form kidney stones. 

Doctors diagnosed kidney stones in more than a million people 
in the United States in 1996, the most recent available data from the 
National Institutes of Health. An estimated 10 percent of the U‘S. 
population, mostly men, will develop a kidney stone at some point 
in their lives, and the numbers of cases of kidney stones have been 
increasing over the past few decades.* Yet the FDA recommends that 
these same men lower their cholesterol] by eating 25 grams of soy 
protein every day. Unhappily, this amount could lead to excruciat- 
ingly painful kidney stones. 

Clearly, soy should be eliminated from the diet of people 
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who either have experienced kidney stones or who have a family 
history of it. 


ECSTASY TO AGONY: OXALATES AND VULVODYNIA 

Women too are at risk. Though less likely than men to develop 
kidney stones, more and more women are experiencing an agoniz- 
ing condition known as vulvodynia. As its Greek name suggests, it 
refers to pain of the vulva, the external female genitalia. Symptoms 
include burning, stinging, itching, swelling and painful sex. Some 
women afflicted with this condition are so hypersensitive that they 
cannot wear underwear and can barely walk. 

Clive C. Solomons, Ph.D., former Director of Research at the 
University of Colorado Health Sciences Center and now an inde- 
pendent consultant to the Vulvar Pain Foundation, reports that ox- 
alate is an irritant that causes the release of histamine and the burn- 
ing of tissues in women. These women excrete higher-than-normal 
concentrations of oxalate in their urine at certain times of day and 
experience the most intense pain during these peak periods.° 

According to Joanne Yount, Executive Director of the VP Foun- 
dation in Graham, North Carolina, some women report relief from 
an oxalate-reduced diet alone. “For others, treatment consists of sup- 
porting connective tissue metabolism and reducing inflammation.”®’ 
Research as to how to best achieve these objectives is underway at 
SCI-CON, Solomons’ laboratory in Denver. As many sufferers also 
experience irritable bowel, interstitial cystitis, chronic fatigue, 
fibromyalgia, muscle and joint paint, burning mouth and tongue, 
allergies, headaches, dryness in the eyes and mouth and rectal itch- 
ing, many health practitioners advise a whole-body wellness pro- 
gram. Solomons has no doubt that for some women foods and bev- 
erages high in oxalate such as soyfoods “add fuel to the flames.”® 


THE CALCIUM FACTOR 
People not afflicted with or at risk for kidney stones or vulvar 
pain should still take their oxalate consumption seriously because 
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oxalates bind with calcium, preventing its absorption. (The reverse is 
also true and calcium citrate has been recommended as a treatment 
for patients with hyperoxaluria or high levels of oxalates in their 
urine.’) Although studies with rice, wheat, rye and soy indicate that 
phytates cause more calcium binding than oxalates, soy is burdened 
with both (see Chapter 17). Increased calcium excretion and increased 
oxalic acid excretion ride tandem and have been linked to osteoporo- 
sis.1° 

Massey concluded her study by recommending that the soy 
industry “find soybean cultivars lower in oxalate, which will have 
lower risk for kidney stone formation after human consumption.” 
Alternatively, she recommended the development of a processing 
method capable of removing the compound.'' As yet, neither has 
occurred. This bad news came out just recently, in 2001, so the soy 
industry has yet to put a positive spin on the oxalate problem. 








LOW-CARB PROFITS 

“Soy and low-carb mania may prove to be good for each 
other since some sectors of the soy industry appear to be 
plateauing, and since soy protein provides a healthful alter- 
native to taxing your kidneys with a lot of animal protein,” 
says Peter Golbitz, president of Soyatech. “Soy protein with 
isoflavones has been shown to be rather helpful in slowing 
the progression of risk factors associated with kidney failure,” 
agrees Debra Miller, Director of Nutrition Communication for 
the Solae Company. Forget that the oxalate connection is a 
proven danger. Say that soy protein could helo prevent kid- 





ney failure though that’s based less on science than specula- 
tion. Soy can be helpful right now in preventing that worst of | 
all soy industry problems—plateauing profits. 


SOURCE: Low carb mania: Has soy found another wave to ride? | 
www.soyatech.com. Posted 5/21/2004. | 
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21 
MANGANESE TOXICITY 


ADD-ing It UD 


anganese is a vital trace mineral, needed for growth, re- 
production, wound healing, brain function, thyroid and 





adrenal health and proper metabolism of sugars, insulin 
and cholesterol. Its name comes from the Greek word for “magic,” 
and clinical nutritionists sometimes see magical results when giving 
it to manganese-deficient patients suffering from diabetes, heart dis- 
ease, bone problems, joint disease or neurological disorders. Scien- 
tists also refer to manganese as the “maternal mineral” because moth- 
ers who are manganese deficient are more likely to neglect their 
young.’ 

Soybeans naturally contain manganese as well as other needed 
macro and trace minerals. For years, investigators had concerns that 
the phytates in soy would block absorption of its manganese, much 
as it blocks zinc, iron, calcium and copper. In fact, manganese ab- 
sorption from soy formula is substantially lower than from breast 
milk or dairy formula.** In this case the phytates do the infant a 
service—but not well enough. Infants fed soy formula take in as 
much as 75 to 80 times more manganese per day than infants who 
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are breastfed. Per liter, breast milk contains 3 to 10 ug manganese, 
cow’s milk formula 30 to 50 ug, and soy formula a whopping 200 to 
300 ug.*® 


MAD SCIENTISTS 

At a conference held in September 2000 at the University of 
California at Irvine, leading nutritionists, pediatricians and toxicolo- 
gists warned that newborns exposed to the levels of manganese 
present in soy formula risk brain damage in infancy that could lead 
to learning disabilities, attention deficit and other behavioral disor- 
ders, and even violent tendencies.’ 

Although healthy toddlers, children and adults who ingest ex- 
cess manganese can usually eliminate most of it, infants cannot be- 
cause their immature livers are not fully functional. At the same 
time, their growing brains and other organs are more susceptible to 
manganese damage. Even tiny doses of excess manganese are dan- 
gerous when stored long term in the body and brain where they do 
not belong.'® Hair mineral analysis tests of children with learning 
and attention deficits have revealed elevated levels of manganese 
compared to normal youngsters. Youths convicted of felonies are 
also much more likely to show elevated hair levels. Although few 
infants are chronically exposed to high levels of manganese from 
industrial sources, many are exposed to toxic levels through soy in- 
fant formula. Indeed, hair mineral analysis tests on infants using 
soy formula reveal high levels of manganese in their scalp hair, a 
clear indicator of manganese toxicity.'"""* 

Scientists have known about manganese toxicity for years. In 
1980, the U.S. government set permissible manganese levels at 2.5 
to 3.0 mg per day for adults; 1.0 to 1.5 mg per day for toddlers; and 
0.5 to 1.0 mg per day for infants.’* The calculations for the “safe” 
levels set for infants seem to have been based on their smaller size 
alone and did not take into account the fact that infants with im- 
mature livers cannot successfully metabolize excess manganese. As 
it happened, the soy industry put little or no effort into keeping 
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manganese under the permissible—but still unacceptable—levels.'° 
Soy formulas on the shelves in the early 1980s contained anywhere 
from 0.2 to 2.2 mg of manganese per quart; during that same pe- 
riod, scientists confirmed the likelihood of risk to newborns from 
manganese storage in the brain.'””° In 1983, Phillip J. Collipp, M.D., 
a pediatrician at Nassau County Medical Center, confirmed a corre- 
lation of high manganese levels with childhood learning disabilities 
and speculated that soy-based infant formula might determine a 
child’s likelihood of developing Attention Deficit Disorder (ADD) or 
Attention Deficit Hyperactivity Disorder (ADHD) later in life. 7! 
Despite the alarming and consistent results of these studies, 
few people have ever heard of the link between soy infant formula 
and manganese toxicity. Now teams of scientists have moved from 
speculation about a probable connection to ADD/ADHD and other 
behavioral and learning problems to studies using rats, monkeys and 
human subjects designed to fully elucidate cause and effect.” 


TRIPLE THREAT MAN 

Manganese toxicity is a problem for people and animals of all 
ages, but represents a triple threat for infants. Newborns absorb more 
manganese because of their immature and permeable intestines, fail 
to eliminate excess manganese because of their immature livers, and 
are extremely vulnerable to manganese damage because their brains 
and other organs are still growing. By eight months of age, an infant 
on soy formula absorbs 1.1 mg of manganese per day above its meta- 
bolic needs and deposits about eight percent of that in the basal 
ganglia cells of the brain. Years later, this manganese may impair the 
brain’s ability to make the neurotransmitter dopamine and trigger 
behavioral problems ranging from ADD and ADHD to violent and 
sociopathic behavior.”*** Bo Lonnerdal, Ph.D., of the University of 
California at Davis pulls no punches when he says, “Ingestion of 
soy-based formula in infancy could impair brain development.””° 

Animals fed even small excesses of manganese during the first 
weeks of life have shown biochemical abnormalities followed by le- 
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sions in the substantia nigra, caudate, putamen and globus pallidus 
areas of the brain. These areas all depend upon dopamine produc- 
tion for proper function and relate to our abilities to think clearly 
and flexibly, focus, complete tasks and perform well under stress.7°?’ 

Trinh Tran, Ph.D., who worked with Lonnerdal at UC Davis, 
found that baby rats given manganese chloride supplements at levels 
comparable to the manganese in soy-formula-fed infants showed no 
adverse effects until reaching adolescence. At that point in their de- 
velopment, they displayed a range of behavioral and brain disorders, 
including poor performance on burrowing, detour and shock-avoid- 
ance tests. Because rats cannot survive without maternal breast milk, 
investigators fed the animals manganese supplements, not soy for- 
mula.?8 Studies on rhesus monkeys fed with soy formula showed 
higher-than-normal tissue manganese absorption. Whether the higher 
tissue levels will result in lowered dopamine levels and behavioral defi- 
cits later in life is the subject of current research. This group of re- 
searchers also plans two prospective studies with human newborns on 
soy formula, which will chart manganese levels and behavior as they 
grow up.” 

In a separate study, rat pups fed manganese at levels found in 
breast milk grew up as healthy as controls. However, if given five 
times more manganese, they showed a 48 percent decline in levels 
of basal ganglia dopamine. Given ten times the appropriate amount, 
they suffered a 63 percent decline.*° These results are particularly 
sobering when we consider the fact that levels of manganese in soy 
infant formula are 75 to 80 times higher than those in breast milk. 

Francis Crinella, Ph.D., of the University of California Irvine 
Child Development Center, notes that “Most behaviorists assume 
that cognitive benefits of breastfeeding are associated with mother- 
child intimacy,” and then asks, “Could another advantage be that 
the child is also protected against over-absorption of manganese?“*! 


MAD BEAN DISEASE 
Whether manganese enters the body by the mouth, lungs or 
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injection, the metal lodges in the basal ganglia. Neurology and toxi- 
cology textbooks have reported disorders known as “manganese 
madness” and “manganism” since the turn of the century. Until soy 
formula entered the picture, most cases involved miners exposed to 
manganese dust or people who breathed in high amounts of tetra- 
ethyl lead in the emissions from tail pipes or methylcyclopentadieny] 
manganese tricarbonyl] from gasoline. Symptoms of manganism in- 
clude instability, impulsivity, irrationality and hallucinations, or, with 
chronic exposure, the paralysis agitans of Parkinson’s disease.***> The 
area of the brain most affected in Parkinson’s is the dopamine sys- 
tem, the very part of the brain now associated with ADD and ADHD.°*° 

According to toxicologists, “manganese toxicity arising from 
excessive intakes of the elements in foods was never reported” and 
“virtually impossible except where industrial contamination has 
occurred.”°” In the past few decades, cases have begun to emerge, 
with the most frightening reports of manganese poisoning happen- 
ing to very sick babies and other patients receiving parenteral nutri- 
tion.*8 

Manganese toxicity rarely exists in isolation. Fluoride—found 
in high levels in soy formula (see Chapter 22) and in most of the tap 
water used to mix soy formula—can increase manganese absorp- 
tion.°*?*! Zinc, calcium and iron deficiencies can also push manga- 
nese absorption up to toxic levels.4*44 Animal studies suggest that 
an infant born to a woman with low calcium and/or iron status is 
more susceptible to the negative effects of manganese.** Sub-opti- 
mal liver function can also contribute to manganese toxicity. These 
and other indications of higher manganese consumption and accu- 
mulation in the brain have spurred some scientists to study more 
thoroughly the impact of low-level manganese-induced neurotoxic- 
ity on the rate of aging.*® 

Manganese deficiency is commonly associated with hypothy- 
roidism, but excess manganese may be a problem to the endocrine 
system as well. To date, scientists have linked toxic levels of manga- 
nese to goiter in female and castrated male mice. Castrated male 
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mice treated with ordinary levels of testosterone, however, did not 
form goiters,*’ suggesting that testosterone confers some protection. 
As we Shall see in Chapter 23, testosterone levels are lowered by 
soybean estrogens, causing emasculation. Altered T4, T3 and thy- 
roid stimulating hormone (TSH) levels have been linked to manga- 
nese accumulations in the pituitary gland.* Finally, manganese-re- 
lated auto-antibodies have been found in patients with Graves’ dis- 
ease.” These studies are particularly interesting in the light of re- 
ports of damage to the thyroid caused by soy infant formula and 
other soy foods over the past 60 years. Clearly manganese deserves 
to join the list of soy goitrogens, the best known of which are the 
isoflavones and saponins (see Chapters 19 and 26). 

USDA researchers J.W. Finley and C.D. Davis at the Grand Forks 
Human Nutrition Research Center in North Dakota have expressed 
concern about the potential for manganese toxicity in the growing 
ranks of vegetarians. Vegetarians eat more manganese because plant 
foods contain far more than animal foods. Vegetarians are also more 
likely to absorb more manganese because of zinc, calcium and iron 
deficiencies.°°*' Low-protein diets also contribute to manganese tox- 
icity.°* All of these risk factors, of course, co-exist in people who eat 
a lot of soy. 

The soy industry is mostly in denial about the manganese prob- 
lem in soy formula. When interviewed by David Goodman, Ph.D., 
an expert on neurological disorders, John Lasekan, Ph.D., of Abbott 
Laboratories shifted the focus from manganese toxicity to 
manganese’s role as a trace metal essential for life and claimed that 
deficiencies are the problem—at least for premature and low birth 
weight babies.*’ Because babies are not able to store manganese un- 
til they are born, premies need manganese, but at the minuscule, 
appropriate levels found in breast milk, not high levels that put the 
neonatal brain and other organs at risk.** Mardi Mountford, a spokes- 
person for the International Formula Council, told Goodman that 
there are “no reports of manganese toxicity in healthy infants fed 
soy formula.”*> This may very well be the case. Healthy infants—by 
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definition—don’t manifest manganese toxicity early in life although 
they can fall prey to negative effects at a later age. 

Researcher Jran—who has done much to bring public aware- 
ness of manganese toxicity to the forefront—is appalled that some 
hospitals feed premature babies soy formula, and asks, “Can you 
imagine the effects of the soy formulas on these underdeveloped 
organs?”*® One industry supporter has faced the facts: Greg Caton, 
of Lumen Foods, has decided that the evidence is sufficiently damn- 
ing to post a manganese toxicity warning on his cartons of soy milk.°” 

Robert Presley, former California state senator and former sec- 
retary of the California Adult and Juvenile Corrections Agency, the 
world’s largest prison system, is also convinced, stating, “Somewhere 
in the soy formula story may lie the answer to a lot of crime.”%° 


SOYMILK WARNING 


Lumen Foods, a manufacturer of soy-based foods, has 
posted the following warning label on its soymilk cartons: 


WARNING: Soymilk may be detrimental to infants 
under 6 months of age. /t contains manganese at lev- 
e/s important to human nutrition but over 50 times 
the level found in mother’s breast milk. 


Company president George Ackerson noted that he has 
two concerns: “First that there is mounting evidence of a 
correlation between manganese in soymilk (including soy- 
based infant formula) and neurotoxicity in small infants, and 
secondly that if we know that credible research exists and 
we don't act responsibly, we could be held liable.” 


SOURCE: Lumen Foods adds infant warning label to soymilk. PR Newswire 
via NewsEdge Corporation 6/18/01. www.soyatech.com. 
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Everett L. “Red” Hodges, founder of the Violence Research Foun- 
dation, agrees. On November 17, 2004, Hodges set up an informa- 
tional hearing in Sacramento before the California Public Safety 
Committee. Scientists who have recently conducted animal research 
testified on the dangers of soy formula and the growing evidence 
that the high manganese content of soy formula is contributing to 
behavioral disorders and violent crime.’ If Hodges succeeds, Cali- 
fornia in 2005 will become the first state to make it illegal for soy 
formula to be given to infants under six months of age. 
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dental ana mental Tluorosis 


luorine is a pale yellow, highly toxic, extremely reactive 
and corrosive gas. In nature, fluorine is found combined 





with minerals and known as fluoride. Commercial produc- 
tion of fluorine began after World War II, prompted by the require- 
ments of the atomic bomb. The U.S. Agency for Toxic Substances 
and Disease Registry lists fluoride as among the top 20 of 275 sub- 
stances that pose the most significant threat to human health.'* 
Yet fluoride is promoted as a healthy mineral needed to pre- 
vent cavities. The evidence for this is mixed, at best, with mounting 
evidence that fluoride actually causes a condition known as fluoro- 
sis, an unsightly mottling or discoloring of the teeth.*° Fluorosis is 
not just a cosmetic defect but a sign of pathological, poorly mineral- 
ized and porous teeth. In severe cases, the teeth crumble like chalk. 
Although toothpaste tubes carry warnings that little children 
should not use more than a “pea-sized” amount and not swallow 
the toothpaste, toothpaste alone cannot take the blame for mount- 
ing rates of fluorosis. Half of all U.S. municipal water supplies are 
fluoridated, most commercial foods are grown with pesticides con- 
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taining fluoride, and nearly all bottled sodas, drinks, canned foods, 
baby foods and formulas are processed with fluoridated water.” 

As we Shall soon establish, soy foods naturally contain fluoride 
and processed soy foods contain a lot of it. 

If the fluoride danger is dose related—a point on which nearly 
all health professionals agree—then the widespread presence of fluo- 
ride in soy products, other processed foods and our drinking water 
supply cannot fail to contribute to health problems. 


GOING WITH THE FLUO 

Soy foods obtain their fluoride content in two ways. First, soy- 
beans—like most plants—pull fluoride from the soil and from com- 
mercial fertilizers. Stored in warehouses, the beans can also take in 
fluoride from hydrogen fluoride gas, used as a pesticide.” 

A 1972 article in Prevention magazine reported that soybean 
plants are also adept at taking industrial fluorides from the air and 
converting them into the toxic organic forms. Leonard H. Weinstein, 
Ph.D., of Cornell University, coauthor of Fluorides in the Environment: 
Effects on Plants and Animals (2004) says that the Prevention article 
was “essentially, completely wrong.” Although several papers pub- 
lished in the late 1960s and early 1970s alleged that soybeans syn- 
thesized monofluorocitrate and monofluoroacetate from inorganic, 
airborne fluoride, the researchers had made a Serious error. Weinstein 
explains: “If soybean was capable of synthesizing these highly toxic 
compounds, the amount was below any concentration that would 
be toxic to man or animals.””° 

But the main reason that levels of fluoride are high in many 
soy products is that soybeans go to the food processing factory where 
tap water—which almost always has been fluoridated—is used both 
in processing treatments and as an ingredient in products such as 
soy milk and soy ice cream. Finally, most parents who use powdered 
soy formulas reconstitute them with tap water. 


260 


twenty-two: fluoride toxicity 


FORMULA FOR DISASTER 

The fluoride content of both soy and dairy formulas is substan- 
tially higher than that of breast milk, but only soy formulas exceed 
safe limits when reconstituted with non-fluoridated distilled water. 
The levels increase considerably when formulas are reconstituted 
with fluoridated tap water.*'?* Making matters worse, soy formula is 
not only high in fluoride but also in aluminum (see Chapter 23) and 
cadmium. Cadmium levels in soy formula are six times higher than 
those in milk formula, according to one study, and 8 to 15 times 
higher according to another.*?°° Cadmium is a toxic metal that con- 
tributes to heart disease, cancer, diabetes and reproductive ills.*! 

In the United States, a team of investigators compared cases of 
mild to moderate fluorosis with levels of exposure during early child- 
hood. They found that soy formula put children at risk for fluorosis 
of the enamel surfaces of their teeth if used during the first year, but 
not when used later, when consumption would normally decline or 
cease. At that point, fluoridated drinking water, toothpaste, supple- 
ments and fluoride containing foods became the key factors in fluo- 
rosis.** 

In communities where the drinking water is fluoridated, inges- 
tion can easily exceed levels that even fluoridation supporters con- 
sider “optimal.” Samuel J. Fomon, M.D., Department of Pediatrics, 
University of Iowa, and the lead researcher on hundreds of studies 
concerning infant formula, concedes, “Prolonged exposure to high 
intakes of fluoride during infancy is much more common now than 
in the past.”* 

Hardy Limeback, Ph.D., D.D.S., of the Department of Preven- 
tive Dentistry at the University of Toronto and president of the Ca- 
nadian Association for Dental Research, goes a step further, warning 
that “Children under three should never use fluoridated toothpaste 
or drink fluoridated water. And baby formula must never be made 
up using Toronto (fluoridated) tap water. Never.” Once Canada’s most 
prominent fluoride promoter, Dr. Limeback reversed his position in 
1999, publicly apologized to patients, and acknowledged the sound- 
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ness of toxicology studies going back more than SO years.** 


BONING UP 

Although the maximum contaminant level for fluoride in U'S. 
drinking water has been set by the Surgeon General at 4 ppm, much 
higher levels have occurred due to the failure of municipal water 
authorities to maintain proper quality control.*° Even at lower—sup- 
posedly safe—levels fluoride accumulates in the human body over 
time and can lead to bone abnormalities including skeletal fluoro- 
sis. Such bones are abnormally weak, brittle and prone to fracture, 
and new data suggest links between fluoridated water supplies and 
fluoride supplements with increased levels of fractures.°*°*? A National 
Academy of Science textbook reports three stages in the develop- 
ment of bone fluorosis: chemical fluorosis, bone mottling and ab- 
normal bone.” 

Cause and effect will be harder to establish with soy formula, 
soy milk and other foods high in fluoride, but people who consume 
such products regularly would be prudent to consider them when 
calculating probable exposure levels. 


NOT THINKING STRAIGHT 

Before it shows up as tooth mottling or skeletal fluorosis, fluo- 
ride exposure affects the nervous system. In fact, fluoride may play a 
role in the epidemic of ADD, ADHD, learning disabilities and other 
brain dysfunctions so prevalent today.*'*° 

Because the blood-brain barriers of fetuses and newborns are 
permeable and their brains still developing and growing, they are 
particularly vulnerable to fluoride toxicity. Brain tissue acquired from 
aborted fetuses in high fluoride areas of China has shown poor dif- 
ferentiation of brain nerve cells and delayed brain development. 
Researchers have also found that the IQs of children in such areas 
are lower.*’*8 Cretinism is especially likely in low-iodine and high- 
fluoride areas such as the region of Xinjiang in China.*? Many of the 
symptoms of thyroid dysfunction resemble those of fluoride poi- 
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soning. An organization called Parents of Fluoride-Poisoned Chil- 
dren hosts a website that lists more than 150 matching symptoms 
backed by 173 references from medical journals.*° Because the soy- 
bean naturally contains goitrogens, fluoride added through process- 
ing further contributes to the likelihood of thyroid problems (see 
Chapter 27). 

Fluoride may also contribute to memory loss, a side effect com- 
mon to almost all the fluoridated drugs listed in the Phiysician’s Desk 
Reference. These drugs include Fenfluoramine (a weight-loss drug), 
fluoridated corticosteroids, antidepressants such as Prozac and the 
date-rape drug Rohypnol.°! 

Finally, fluoride synergizes and potentiates the actions of many 
neurotoxins. This fact is well known to toxicologists and pharma- 
cists, yet few studies have considered the combined impact of fluo- 
ride with lead, mercury, aluminum, manganese and other neuro- 
toxins commonly found in the environment and food supply on 
the brain and other organs.*”*? Soy not only contains fluoride but 
manganese, aluminum and the plant estrogens known as isoflavones, 
which share some of the known neurotoxic effects of estrogens (see 
Chapters 21, 23 and 26-30). 

Fluoride has also been linked to cancer (particularly osteosar- 
coma), infertility, reproductive problems, skin eruptions, gastric dis- 
tress, thyroid disturbances, immune system breakdown and other 
woes.°*°> Indeed fluoride would appear to be a contributor to the 
entire litany of problems caused or worsened by soy’s antinutrients, 
toxins, goitrogens and other plant hormones. 

As Andreas Schuld, Director of Parents of Fluoride-Poisoned 
Children, puts it, “It is of utmost urgency that public health officials 
cease promoting fluoride as beneficial to our health and address in- 
stead the issue of its toxicity.”*° 
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In 1962, when my son Joey, slightly over a year old, was 
diagnosed with a lactose intolerance, the doctor prescribed | 
soy-based (Neo-Mulsoy) infant formula. Within a week, he was 
vomiting and had severe diarrhea. | changed his bedding and | 
diapers about five times during the night. The next morning | | 
awoke, shocked to find him sitting up in the crib with a dead 
expression on his face. He looked like a frail little old man be- | 


cause he had lost most of his body fluids. Terrified, | called the | 


doctor who immediately admitted him to the hospital. My baby 
was so dehydrated they strapped him to a wooden board, 
put intravenous needles into his arms and legs, and fed him 
fluids and nutrients. The pediatrician realized that my son had 
suffered a reaction to the soy formula and recommended a 
diet consisting of only mashed bananas. After another week, 
he was well enough to come home. The diagnosis was gas- 
troenteritis. 

It was only years later, in 1989, that | learned that fluoride 
concentrations in soy-based infant formula were consistently 
higher than in milk-based products. | realized that my son 
exhibited classic indicators of severe fluoride poisoning. We 
never used fluoride toothpaste, tap water or fluoride sealants 
so it must Nave been the fluoride in the soy formula that later 
caused the stains on my son's teeth. | remember walking into 
the bathroom and watching Joey trying to scrape the stains 
off his teeth with a sewing needle. People asked him whether 
he ever brushed his teeth. The children at school ridiculed 
him about his teeth. My son, who nearly died in infancy after 
being fed soy infant formula for one week, will carry a legacy 
of fluoride toxicity throughout his life—dental fluorosis, se- 
vere and chronic gastroenteritis and bone problems. 

R.L., San Diego, CA 
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roll-iIng health 


luminum—the most abundant metal in the earth’s crust— 
is distributed all over the world, but has no known useful 





biological function and is toxic to most plants and ani- 
mals. Aluminum interferes with cellular and metabolic processes in 
the nervous system and other tissues, and has been linked to de- 
mentia, memory loss, confusion, disorientation, loss of coordina- 
tion and digestive problems including colic.'” 

Humans beings are exposed to aluminum from drinking water, 
aluminum foil, food and drinks in aluminum cans and containers, 
aluminum cooking pans (including high-end products such as 
Calphalon), antacids and other medications, antiperspirants and tap 
water. Many cities add aluminum to the public water supply. If the 
water is fluoridated as well, the fluoride will increase the leaching of 
aluminum from aluminum pots, pans and foils.** 

The most common food sources of aluminum are baking pow- 
ders, drying agents added to table salt and other products, processed 
cheese, bleached flour, and foods, drinks or sodas made with tap 
water®® ... and soy. 
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AL AND THE BEANSTALK 

Soy gets its aluminum both naturally and unnaturally. The soy 
plant’s deep roots suck up aluminum from the soil, with the amount 
varying according to the soil content and its pH. Far more alumi- 
num is added when “natural” soy products undergo food process- 
ing. Aluminum contamination comes from food additives (such as 
baking powder), additives that increase aluminum absorption (such 
as iron, fluoride, calcium citrate or potassium citrate); tap water used 
as part of the manufacturing process; aluminum vats and storage 
containers at the factory; and leaching from foil, cartons and cans 
used in consumer packaging. Finally, the aluminum burden increases 
with the tap water added at home to reconstitute soy formula from 
powder. 71° 


CALLING AL FORMULAS 

The aluminum levels of all infant formulas are much, much 
higher than those of breast milk, with the very highest levels found 
in soy formulas made with soy protein isolate. Soy infant formulas 
contain 100 times the aluminum found in breast milk. When it comes 
to manufacturing infant formulas, the more high-tech, industrial 
processes are used, the more aluminum appears in the final product. 
Thus, minimally processed cow’s milk formulas contain less alumi- 
num than whey formulas, but casein hydrolysate and soy protein 
isolate formulas contain very high levels of aluminum.!'" 


AL AND THE BRAIN 

Aluminum toxicity is a problem for people of all ages, but espe- 
cially for infants because their immature gastrointestinal tracts and 
blood-brain barriers are more permeable to all toxins, including alu- 
minum. Growing animals administered aluminum have developed 
neurological abnormalities. In humans, the evidence for neural dam- 
age is less clear, with aluminum damage most evident in patients 
with renal failure on dialysis and tube feeding. The evidence that 
aluminum causes Alzheimer’s disease is inconsistent and contradic- 
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tory.'*?! Aluminum is probably most dangerous in conjunction with 
other neurotoxins such as fluoride, manganese and estrogens, all of 
which are also found in soy foods.” 


AL DEM BONES 

When the body absorbs more than it can dispose of, alumi- 
num is deposited in bone. High aluminum exposure in adults and 
children leads to microcytic (iron-deficient) anemia, osteomalacia, 
rickets and bone fractures. Aluminum toxicity disturbs both calcium 
and phosphorous metabolism, causing decreased bone mineral con- 
tent, as determined by photo absorptiometry, and smaller carpal 
bones. High-aluminum formulas are also associated with higher rates 
of rickets. However, because these effects can be modified by in- 
creasing calcium and phosphorous intake, the exact role of alumi- 
num in the development of fractures, rickets and bone disease re- 
mains unknown.”3?9 


SAGE 2s OR SORRY? 

The Food and Agricultural Organization of the United Nations 
and the World Health Organization have set a tolerable intake of 
aluminum at 1 mg per kg per day,” an amount that is double the 0.5 
mg per kg per day received by infants on soy formulas. The Ameri- 
can Academy of Pediatrics accepts these levels for full-term infants, 
but thinks it “prudent to seek further reduction in the aluminum 
levels of infant formulas and to investigate whether aluminum ac- 
cumulates in the tissue of premature infants fed formula.”?’ 

Many leading scientists have stated that these recommenda- 
tions are not prudent enough. 

Winston Koo, M.D., Department of Pediatrics, University of 
Alberta, Canada, points out that it is difficult if not impossible to 
recommend a “safe” aluminum load from infant formulas because 
the amounts that affect bone metabolism are not known.’* Further- 
more, intake is only one consideration. Levels of aluminum stored 
in the body are better markers of toxicity. Unfortunately, levels can 


26/ 


the whole soy story 


be difficult to ascertain because aluminum is tightly bound within 
body tissues such as the bone. Blood tests are notoriously inaccurate 
because the body quickly moves aluminum out of the blood into 
the tissues. Tissue mineral analysis—often called hair mineral analy- 
sis —is a far better indicator of aluminum toxicity, but aluminum 
will sometimes not move from the bone out into the hair until che- 
lation therapies have been carried on for some months.” 

Until more is known, it is logical to assume that infants on soy 
formula are at risk. Dr. Koo warns that it “would seem prudent to 
minimize the tissue accumulation of this known toxin, especially 
during infancy, a period of rapid growth which theoretically could 
potentiate the toxic effect of aluminum.”*° Of the “safe” limits set 
by WHO and accepted by the American Academy of Pediatrics, Nicole 
M. Hawkins of the Institute of Child Health in London, adds: “We 
cannot assume that infants are not at risk of toxicity when consum- 
ing lower intakes since they are considerably higher than intakes 
from either human milk or whey-based infant formulae. The fate of 
this extra aluminum load remains to be determined, and long term 
effects of early exposure to high concentrations of aluminum need 
to be monitored.”*! 
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n the 1980s, Stuart Berger, M.D., labeled soy one of the seven 

top allergens—one of the “sinister seven.” At the time, most 

experts listed soy around tenth or eleventh. Bad enough, 
but way behind peanuts, tree nuts, milk, eggs, shellfish, fin fish and 
wheat. Today soy is widely accepted as one of “the big eight” that 
cause immediate hypersensitivity reactions.'* 

Food allergies are abnormal inflammatory responses of the 
immune system to dust, pollen, a food or some other substance. 
Those that involve an antibody called immunoglobulin E (IgE) oc- 
cur immediately or within an hour. Reactions may include cough- 
ing, sneezing, runny nose, hives, diarrhea, facial swelling, shortness 
of breath, a swollen tongue, difficulty swallowing, lowered blood 
pressure, excessive perspiration, fainting, anaphylactic shock and 
even death.*? 

Delayed allergic responses to soy are less dramatic, but more 
common. These are caused by antibodies known as immunoglobu- 
lins A, G or M (IgA, IgG or IgM) and occur anywhere from two hours 
to days after the food is eaten. These have been linked to sleep dis- 
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turbances, bedwetting, sinus and ear infections, crankiness, joint 
pain, chronic fatigue, gastrointestinal woes and other mysterious 
symptoms.*” 


my 


Food “intolerances,” “sensitivities” and “idiosyncrasies” to soy 
are commonly called “food allergies,” but differ from true allergies 
in that they are not caused by immune system reactions but by little- 
understood or unknown metabolic mechanisms.”? Strictly speaking, 
gas and bloating, common reactions to soy and other beans are not 
true allergic responses. However, they might serve as warnings of 
the possibility of a larger clinical picture involving allergen-related 


gastrointestinal damage. 


PROFIT vs RISK 

The soybean industry knows that some people experience se- 
vere allergic reactions to its products. In a recent petition to the 
Food and Drug Administration (FDA), Protein Technologies Inter- 
national (PTI) identified “allergenicity” as one of the “most likely 
potential adverse effects associated with ingestion of large amounts 
of soy products.” Yet PTI somehow concluded that “the data do not 
support that they would pose a substantial threat to the health of 
the U.S. population.”!° 

This statement is hardly reassuring to the many children and 
adults who suffer allergies to soy products. And it ignores a substan- 
tial body of evidence published during the 1990s showing that sorne 
of these people learn for the first time about their soy allergies after 
experiencing an unexpectedly severe or even life-threatening reac- 
tion. Although severe reactions to soy are rare compared to reac- 
tions to peanuts, tree nuts, fish and shellfish, Swedish researchers 
recently concluded, “Soy has been underestimated as a cause of food 
anaphylaxis.”" 


A BAD HAMBURGER 
The Swedes began looking into a possible soybean connection 
when a young girl suffered an asthma attack and died after eating a 
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hamburger that contained only 2.2 percent soy protein. A team of 
researchers collected data on all fatal and life-threatening reactions 
caused by food between 1993 and 1996 in Sweden and found that 
the soy-in-the-hamburger case was not a fluke, and that soy was 
indeed the culprit. They evaluated 61 cases of severe reactions to 
food, of which five were fatal, and found that peanuts, soy and tree 
nuts caused 45 of the 61 reactions. Of the five deaths, four were 
attributed to soy. 

The four children who died from soy had known allergies to 
peanuts but not to soy. The amount of soy eaten ranged from one to 
ten grams—typical of the low levels found when soy protein is used 
as a meat-extending additive in readymade foods such as hamburg- 
ers, meatballs, spaghetti sauces, kebabs, sausages, bread and pastries. 

When soy is “hidden” in hamburgers and other “regular” foods, 
people often miss the soy connection. And allergic reactions to soy 
do not always occur immediately, making cause and effect even harder 
to establish. As reported in the Swedish study, no symptoms—or 
only very mild symptoms—occurred for 30 to 90 minutes after the 
consumption of the food containing soy. Then, the children suf- 
fered fatal asthma attacks. All had been able to eat soy without any 
adverse reactions right up until the dinner that caused their deaths. 

The Swedish study was not the first to report life-threatening 
events after eating soy. Food anaphylaxis is most often associated 
with reactions to peanuts, tree nuts, shellfish—occasionally fish or 
milk—but soy has its own rap sheet. Anaphylactic reactions to bread, 
pizzas or sausage extended with soy protein date back at least to 
1961. Subsequent studies have confirmed that the risk may be rare 
but is very real.!*?° 

The increasing amount of “hidden” soy in the food supply is 
undoubtedly responsible for triggering many allergic reactions not 
attributed to soy. French researchers who studied the frequency of 
anaphylactic shocks caused by foods reported that the food allergen 
remained unknown in 25 percent of cases. They noted the preva- 
lence of “hidden” and “masked” food allergens and stated that they 
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saw “a strikingly increased prevalence of food-induced anaphylactic 
shock in 1995 compared to a previous study from 1982.”?! This pe- 
riod coincided with a huge increase in the amount of soy protein 
added to processed foods. 

None of these studies has attracted much media attention. Nor 
have health agencies issued alerts. For example, Ingrid Malmheden 
Yman, Ph.D, of the Swedish National Food Administration and co- 
author of the study, wrote to the Ministry of Health in New Zealand 
at the request of an allergy sufferer. Two years before the article— 
first published in Swedish—came out in English, she informed the 
agency that children with severe allergy to peanuts should avoid 
intake of soy protein. To be on the safe side, she further advised 
parents to make an effort to “avoid sensitization” by limiting both 
peanuts and soybeans during the third trimester of pregnancy, dur- 





PARENT WARNING: 
HIDDEN SOY—HIDDEN SOY ALLERGIES 





If your child is allergic to peanuts, you must eliminate all 
soy as well as all peanuts from your child’s diet. Your child’s 
life may depend upon it. 

Take care even if your child has never reacted poorly to 
soy in the past. Some sensitive children have “hidden” soy 
allergies that manifest for the first time with a severe—even 
fatal—reaction to even the low levels of “hidden” soy com- 
monly found in processed food products. Those at the high- 
est risk suffer from asthma as well as peanut allergy. Other 
risk factors are other food allergies; a family history of pea- 
nut or soy allergies; a diagnosis of asthma, rhinitis or ec- 
zema; or a family history of these diseases. 





SOURCE: Swedish National Food Administration. 
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ing breast feeding, and by avoiding the use of soy formula.” 

Controversy has raged since the 1920s as to whether or not 
babies could be sensitized to allergens while still in utero. In 1976, 
researchers learned that the fetus is capable of producing IgE anti- 
bodies against soy protein during early gestation and newborns can 
be so sensitized through the breast milk of the mother that they 
later react to foods they’ve “never eaten.”?*4* Families who need to 
take these precautions seriously include those with known peanut 
and/or soy allergies, vegetarians who would otherwise eat a lot of 
soy foods during pregnancy or breastfeeding and parents consider- 
ing the use of soy infant formula. 

Because the numbers of children with allergies to peanuts are 
increasing, we can expect to see greater numbers of children and 
adults reacting severely to soy. Peanuts and soybeans are members 
of the same botanical family, the grain-legume type—and scientists 
have known for years that people allergic to one are often allergic to 
the other. Other children at risk for an undetected but potentially 
life-threatening soy allergy include those with allergies to peas, lima 
beans or other beans, a diagnosis of asthma, rhinitis, eczema or der- 
matitis, or family members with a history of any of those diseases. 
Reactions to foods in the same botanical family can be cumulative, 
resulting in symptoms far more severe than either alone.***? 


SOY'S ALLERGENIC PROTEINS 

Scientists are not completely certain which components of soy 
cause allergic reactions. They have found at least 16 allergenic pro- 
teins, and some researchers pinpoint as many as 30. Laboratories 
report immune system responses to multiple fractions of the soy 
protein, with no fraction the most consistently antigenic.*** 

Some of the most allergenic fractions appear to be the Kunitz 
and Bowman-Birk trypsin inhibitors. As we saw in Chapter 16, food 
processors have tried in vain to completely deactivate these trouble- 
some proteins without irreparably damaging the remainder of the 
proteins in soy. Although extremely rare, near deaths from allergic 
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reaction to trypsin inhibitor has been a matter of public record since 
the New England Journal of Medicine carried a report in 1980.3”8 The 
Kunitz trypsin inhibitor has been identified as one of three allergic 
components in soy lecithin, a soy product considered hypoallergenic 
because it is not supposed to include any soy protein, but which 
invariably contains trace amounts.*? 

The soybean lectin—another antinutrient—has also been iden- 
tified as an allergen.*® As discussed in Chapter 18 , whenever there is 
a damaged intestinal lining or “leaky gut,” soy lectins can easily pass 
into the bloodstream, triggering allergic reactions. Indeed, this is 
very likely because both soy allergens and saponins (an antinutrient 
discussed in Chapter 19) can damage the intestines. 

Histamine toxicity can also resemble allergic reactions. In aller- 
gic persons, mast cells release histamine, causing a response that 
strongly resembles an allergic reaction to food. In cases of histamine 
toxicity, the histamine comes ready-made in the food. This is most 
often associated with reactions to cheese and fish, but soy sauce also 
contains high levels of histamine. Researchers who have calculated 
the histamine content of foods consumed in a typical Asian meal 
report that histamine intake may easily approach toxic levels.*! 


CLEARING THE AIR 

Allergic reactions occur not only from eating soy but also from 
inhaling soybean flour or dust. Among epidemiologists, soybean dust 
is known as an “epidemic asthma agent.” From 1981-1987, soy dust 
from grain silo unloading in the harbor of Barcelona, Spain, caused 
26 epidemics of asthma, seriously jeopardizing 687 people and lead- 
ing to 1,155 hospitalizations. No further epidemics occurred after 
filters were installed, but a minor outbreak in 1994 established the 
need for diligent monitoring of preventive measures.*”*9 

Reports of the epidemic in Barcelona led epidemiologists in 
New Orleans to investigate cases of epidemic asthma that occurred 
from 1957-1968 when more than 200 people sought treatment at 
Charity Hospital. Investigations of weather patterns and cargo data 
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from the New Orleans harbor identified soy dust from ships carry- 
ing soybeans as the probable cause. No association was found be- 
tween asthma-epidemic days and the presence of wheat or corn in 
ships in the harbor. The researchers concluded: “The results of this 
analysis provide further evidence that ambient soy dust is very asth- 
mogenic and that asthma morbidity in a community can be influ- 
enced by exposures in the ambient atmosphere.”** 

The first report of “occupational asthma” appeared in the Jour- 
nal of Allergy in 1934. W. W. Duke described six persons whose asthma 
was triggered by dust from a nearby soybean mill and predicted that 
soy could become a major cause of allergy in the future.** Today it is 
well established that soybean dust poses an occupational hazard for 
those working in bakeries, animal feed factories, food processing 
plants and health food stores and co-ops with bulk bins. Dust explo- 
sions are a Safety hazard at soybean processing plants.*°*? 

Most victims develop their “occupational asthma” over a pe- 
riod of time. In one well-documented case, a 43-year-old woman 
spent six years working in a food processing plant in which soybean 
flour was used as a meat extender before developing asthma. Symp- 
toms of sneezing, coughing and wheezing would begin within min- 
utes of exposure to soy flour and resolve two hours after the expo- 
sure ceased.*° 

Rare reactions to soy have also occurred in asthmatic patients 
using inhalers with bronchodilators containing soy-derived excipi- 
ents. Bronchospasms with laryngospasms and cutaneous rash have 
occurred even in patients who were otherwise not affected by soy 
allergy.°’ 


SOY INFANT FORMULA 

For years, the soy industry billed soy formula as 
“hypoallergenic.” Herman Frederic Meyer, M.D., Department of Pe- 
diatrics, Northwestern University Medical School, categorized soy 
formulas as “hypo-allergic preparations” in his 1960 textbook Infant 
Foods and Feeding Practice and named Mull Soy, Sobee, Soyalac and 
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Soyola products as good examples.” 

Over the years the soy industry has promoted this and similar 
misinformation in advertising, labels and educational literature by 
ignoring relevant studies in favor of largely irrelevant studies based 
on guinea pigs.°?** As late as 1989, John Erdman, Ph.D. —a researcher 
honored in 2001 by the soy industry for his “outstanding contribu- 
tions to increasing understanding and awareness of the health ben- 
efits of soy foods and soybean constituents”—claimed 
“hnypoallergenicity” for soy in the American Journal of Clinical Nutri- 
tion. In a follow-up Letter to the Editor, another researcher corrected 
his misinformation.°°*° 


FUDGING STATISTICS 

The soy industry today has shifted from claiming 
hypoallergenicity for soy to minimizing its extent. That has been 
fairly easy because no One seems to know just how many sufferers 
there are. Estimates are rough at best because diagnoses of allergy 
include anything from parental complaints of spitting, fussiness, 
colic and vomiting to laboratory provings using RAST and ELISA 
tests, to clinical challenges and elimination diets. Because the tests 
are not completely reliable and anecdotal evidence tends to be taken 
lightly, many cases are not counted. The figures cited most often 
delineate 0.3 to 7.5 percent of the population as allergic to cow’s 
milk and 0.5 to 1.1 percent as allergic to soy. However, evidence sug- 
gests that soy protein is at least as antigenic as milk protein, espe- 
cially when gastrointestinal complaints and delayed hypersensitiv- 
ity (non-IgE) reactions are taken into account.*” 

On the soy-industry website “Soy and Human Health,” Clare 
Hasler, Ph.D., formerly of the University of Illinois Urbana- 
Champaign, now executive director of the Robert Mondavi Insti- 
tute for Wine and Food Science at the University of California Davis, 
picks the low 0.5 percent figure and claims that soy protein is rated 
11th among foods in terms of allergenicity. This may have been 
true in the 1970s (her source is dated 1979), but soy is widely ac- 
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knowledged as one of the “big eight” today. Indeed, one prominent 
researcher puts soy in the “top six” and another in the “top four” 
foods causing hypersensitivity reactions in children. 

Soy formula is a far-from-optimal solution for bottle-fed in- 
fants who are allergic to dairy formulas. As we will see in Chapters 
27 and 28, the plant estrogens in soy can interfere with proper de- 
velopment of the infant’s thyroid gland, brain and reproductive sys- 
tems. Soy formula also falls short as a solution to cow’s milk allergy. 

Symptoms such as diarrhea, bloating, vomiting and skin rashes 
sometimes go away when infants are switched from dairy formula 
to soy, but the relief is usually only temporary. In many infants they 
return with a vengeance within a week or two. As Stefano Guandalini, 
M.D., Department of Pediatrics, University of Chicago, writes, “A 
significant number of children with cow’s milk protein intolerance 
develop soy-protein intolerance when soy milk is used in dietary 
management.”® Interestingly enough, researchers recently detected 
and identified a soy protein component that cross reacts with caseins 
from cow’s milk.®’ Cross reactions occur when foods are chemically 
related to each other. 

Adverse reactions caused by soybean formulas occur in at least 
14 to 35 percent of infants allergic to cow’s milk, according to 
Matthias Besler, Ph.D., of Hamburg, Germany, and the international 
team of allergy specialists that help him with the informative website 
www.allergens.de.® 

Dr. Guandalini’s helpful allergy website www.emedicine.com 
reports the results of an unpublished study of 2,108 infants and tod- 
dlers in Italy, of which 53 percent of the babies under three months 
old who had reacted poorly to dairy formula also reacted adversely 
to soy formula. Although experts generally attribute this high level 
of reactivity to the immature—hence vulnerable—digestive tract of 
infants, this study showed that 35 percent of the children over one 
year old who were allergic to cow’s milk protein also developed an 
allergy to soy protein. In all, 47 percent had to discontinue soy for- 
mula.® 
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Infants who are allergic to dairy formulas are allergic to soy 
formulas so often that researchers have begun advising pediatricians 
to stop recommending soy and start prescribing hypoallergenic hy- 
drolyzed casein or whey formulas. A study of 216 infants at high risk 
for developing allergies revealed comparable levels of eczema and 
asthma whether they were drinking cow’s milk formula or the more 
“hypoallergenic” soy formula. Upon conclusion of the study, the 
message was Clear. Only “exclusive breast feeding or feeding with a 
partial whey hydrolysate formula is associated with the lower inci- 
dence of atopic disease and food allergy. This is a cost-effective ap- 
proach to the prevention of allergic disease in children.”” 

Scientists can no longer argue that soy formula is hypoallergenic, 
but many still say that its soy proteins may be less sensitizing than 
cow’s milk proteins. When babies develop soy intolerance, the blame 
tends to go to earlier damage done to the intestines by cow’s milk 
protein.’’ This has led some physicians to recommend starting in- 
fants off from birth on soy formula. However, this practice does not 
stop a tendency to develop food allergies. As the late Charles D. 
May, M.D., Department of Pediatrics, National Jewish Hospital and 
Research Center in Denver, put it: “Feeding a soy product from birth 
for 112 days did not prevent a brisk antibody response to cow milk 
introduced subsequently, comparable to or greater than the anti- 
body response seen when cow milk products were fed from birth.’” 


BOWELED:-QVER 

People diagnosed with “allergic colitis” suffer from bloody di- 
arrhea, ulcerations and tissue damage, particularly to the sigmoid 
area of the descending colon. The leading cause in infants is cow’s 
milk allergy, but 47 to 60 percent of those infants react the same 
way to soy formula. Curiously, inflammatory changes in the mucus 
lining of the intestines appear even in infants who seem to be toler- 
ating soy—no diarrhea, hives, blood in the stool or other obvious 
allergic signs. One study showed that clinical reactions occurred in 
16 percent of the children on soy formula, but that histological and 
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FORMULA FOR DISASTER: 


AROUND THE WORLD WITH SOY ALLERGIES 


Allergic reactions occur to soy formula in children all 


over the world, particularly those affected by other allergies. 


¢ 


San Diego, USA. Soybean allergies found in 25 per- 
cent of infants sensitive to cow’s milk. 

Bangkok, Thailand. Soybean allergies in 17 percent of 
children sensitive to cow's milk. 

Malmo, Sweden. Soybean allergies in 35 percent of in- 
fants with cow’s milk allergies. 

Victoria, Australia. Soy milk allergies in 47 percent of 
97 children with cow’s milk allergies. 

Berlin, Germany. Soybean allergies in 16 percent of chil- 
dren with atopic dermatitis. 

Bonn, Germany. Soybean allergies in1O percent of chil- 
dren with suspected food allergy.: 

Milan, Italy. Soybean allergies in 17 percent of children 
with food intolerance. 

Milan, Italy. Soybean allergies in 21 percent of 704 atopic 
children. 

Rome, Italy. Soy allergies found in 22 percent of 371 
children with food allergy. 

Thailand. Soy allergies in 4 percent of 100 asthmatic 
children. 

New Haven, CT, U.S.A. Soy and milk allergies found in 
62 percent and soy and gluten allergies found in 35 


percent of infants and children with multiple gas- 


trointestinal allergies. 
Ohio, USA. Sensitivity to soy formula found in five per- 
cent of 148 children with respiratory allergies. 


SOURCE: Literature review on Dr. Matthias Besler’s website www.allergens.de 
For full citations, see Endnotes to this chapter #110-121. 





281 


the whole soy story 


enzymologic intestinal damage occurred in an additional 38 percent 
of the children. This second group showed damage to the intestinal 
cells and tissues as viewed under a microscope and through blood 
tests indicating increased levels of xylose, an indigestible sugar used 
to diagnose “leaky gut” and other intestinal disorders. The research- 
ers also found depleted levels of sucrase, lactase, maltase and alka- 
line phosphatase—evidence that the infants’ digestive capacity was 
compromised, their stress levels increased and immune systems chal- 
lenged.”? 

Most gastrointestinal problems connected to soy formula in- 
volve non-IgE delayed immune reactions.’* However, local IgE reac- 
tions may contribute to these problems by triggering the formation 
of immune complexes that alter the permeability of the gut mu- 
cosa. As C. Carini, the lead author in an Annals of Allergy study, wrote, 
“The resultant delayed onset symptoms could be viewed as a form 
of serum sickness with few or many target organs affected.”’”> 

The baby’s small intestine is at special risk. Scanning electron 
microscopy and biopsies have revealed severe damage to the small 
intestine, including flattening and wasting away of the projections 
(known as villi) and cellular overgrowth of the pits (known as crypts). 
Allergic reaction may not be the sole cause here as the observed 
destruction dovetails with that caused by the soy antinutrients lectins 
and saponins, with the lectins possibly doing double duty as allergic 
proteins (see Chapters 18 and 19). Flattening and atrophy of the 
villi lead to malnutrition and failure to thrive, with a clinical picture 
very similar to that found in children and adults afflicted with celiac 
disease.’°”8 

Celiac disease is a serious malabsorption syndrome most com- 
monly associated with gluten (a protein fraction found in wheat 
and some other grains) and dairy intolerance. Few people realize 
that there is also a connection with soy. Some adults with celiac 
disease experience diarrhea, headache, nausea and flatulence even 
on a gluten-free diet when they eat a tiny amount of soy. And a 
study of 98 infants and children with multiple gastrointestinal aller- 
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gies revealed that 62 percent had both soy and milk allergies and 35 
percent both soy and gluten.’?*° 


OUTGROWING SOY ALLERGIES 

Allergy specialists say that “most” young children “outgrow” 
their sensitivities.*’ This makes sense— to a point. If infants develop 
soy allergies because of immature digestive tracts and immune sys- 
tems, the risk of developing a soy allergy would decrease with age 
and many children would outgrow their soy allergies. Yet other stud- 
ies—even by the same authors—reveal that only a minority of sub- 
jects outgrow them. 

One study showed that only 26 percent of children suffering 
from soy, egg, milk, wheat and peanut allergies lose their hypersen- 
sitivity after one year. While peanut—soy’s even more allergenic rela- 
tive—may have skewed those results, another study found that only 
two out of eight infants outgrew soy allergies after 25 months.8?*4 
And many children who “successfully” outgrow food allergies de- 
velop respiratory allergies. A study of 322 children showed that only 
six percent still experienced food sensitivity after five years, but 40 
percent of those children “grew into” respiratory allergies. This was 
true of milk, egg, chocolate, soy and cereals, in that order.®* Yet this 
study is often cited as proof that most children “successfully” out- 
grow their allergies. 

Children are more likely to outgrow allergies to cow’s milk or 
soy than allergies to peanuts, fish or shrimp, but will continue to 
react to them if they eat these foods often enough. And treatment 
of these allergies requires total exclusion of the offending food. Soy- 
induced enterocolitis, for example, will resolve after six months to 
two years of strictly avoiding soy.®° As families of allergic youngsters 
know, keeping soy off the dinner table and out of meals and snacks 
provided at daycare centers and schools can be a serious challenge. 
Even in non-vegetarian families, soy is ubiquitous in processed and 
fast foods. As a result, sensitization to soy has increased, is not nec- 
essarily outgrown, and can either reemerge or develop later in life. 
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FRANKENSOY’'S MONSTER 

Soy allergies may also be on the rise because of genetically 
modified (GM) soybeans. The York Nutritional Laboratories in En- 
gland—one of Europe’s leading laboratories specializing in food sen- 
sitivity—found a SO percent increase in soy allergies in 1998, the 
same year in which genetically engineered beans were introduced to 
the world market. York’s researchers noted that one of the 16 pro- 
teins in soybeans most likely to cause allergic reactions was found in 
concentrations higher by 30 percent or more in Monsanto’s GM soy- 
beans. 

The York researchers sent their findings to British Health Secre- 
tary Frank Dobson, urging the government to act on the informa- 
tion and impose an instant ban on GM food pending further safety 
tests. Michael Antoniou, M.D., a molecular geneticist at Guy’s Hos- 
pital, Central London, observed, “This is a very interesting if slightly 
worrying development. It points to the fact that far more work is 
needed to assess their safety. At the moment, no allergy tests are 
carried out before GM foods are marketed and that also needs to be 
looked at.’’8”88 

People allergic to GM soybeans may not even be allergic to soy. 
The culprit can be foreign proteins introduced into the soybean. 
People allergic to Brazil nuts but not to soy have shown allergies to 
GM soybeans in which Brazil nut proteins were inserted to increase 
the level of methionine and improve the overall amino acid profile 
of soy.®’ Scientists say that such problems can be prevented by doing 
IgE-binding studies, by accounting for physico-chemical character- 
istics of proteins and referring to known allergen databases. That 
might have identified the Brazil nut problem, but there is no way to 
assess the risk of de novo sensitization, which happens when experi- 
ments generate new allergens.”° 
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THE MARGARINE CONNECTION 


Allergies to pollen, dust, dander and foods are on the 
increase wherever margarine replaces butter. 

That's the conclusion of Finnish researchers who found 
that children who developed allergies ate less butter and 
more margarine compared with children who did not de- 
velop allergies. Nearly all commercially marketed marga- 
rines are made with soy oil. 

The study showed that children with eczema, derma- 
titis and other itchy skin conditions consumed an average 
of 8 grams of margarine for every 1OOO calories compared 
to 6 grams among children without allergies, and 9 grams 
of butter compared to 11 grams of butter or more among 
the children without the allergies. 

Lab testing revealed that the allergic children had a 
higher ratio of polyunsaturated to saturated fat and lower 
percentage of myristic acid Can indicator of saturated fat 
intake) than children without allergies. They also showed 
lower levels of the very unsaturated EPA and DHA fatty 
acids found in fish. 

The inescapable conclusion: Butter is better. 


SOURCE: Dunder T, Kuikka L et al. Diet, serum fatty acids and atopic dis- 
eases in childhood. Allergy , 2001, 56, 5, 425-428. 
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MY SOY STORY: FEELING BAD 


| finally deduced that the “peri-menopause” symptoms | 
was having (migraines, photophobia, brain fog, fatigue, hair 
loss, heavy periods and more) were actually from the soy that 
| was eating. | am not a vegan, but because of a blood sugar 
issue, | had a high protein diet. | tried to balance meats with 
soy because of the risks of too much meat. So! wasn’t even in 
the high soy intake levels. But even after the banning of soy 
from my diet, | would feel bad. Mayo was one of the things 
that slipped my scrutiny. | remember when Best Foods made 
their mayo with some other oil but now they use soy oil. Well, 
| have been fine for several months until the other day, when 
| ate a snack that contained soy (labeled as “latticing”). It was 
within 24 hours and | was down for 3 days! Migraine, unbear- 
able weakness, joint pain, eye twitching, vertigo and general 
feeling of BAD that just angered me to no end. How and what 
did | miss the soy in? Please, people! Don’t stop with spouting 

these horrors!!! The world has got to WAKE UP! 
Rk, @., BoGa Raton, LA 
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he ways that the soybean is grown, harvested, processed, 
stored and prepared in the kitchen can all affect its aller- 
genicity. 


PROCESSING MATTERS 

Raw soybeans are the most allergenic while old-fashioned, fer- 
mented products (miso, tempeh, natto, shoyu and tamari) are the 
least. Modern soy protein products processed by heat, pressure and 
chemical solvents lose some of their allergenicity, but not all. Foods 
like partially hydrolyzed proteins or soy sprouts, which are quickly 
or minimally processed, remain highly allergenic.!? 

An industry newsletter The Soy Connection states that highly 
refined oils and lecithin “are safe for the soy-allergic consumer.”* 
Unfortunately, many allergic persons who put their trust in such 
reassurances have ended up in the hospital. Highly susceptible people 
cannot use either safely. Adverse reactions to soy oils—taken either 
by mouth as food or via tube feeding—range from the nuisance of 
sneezing to the life-threatening danger of anaphylactic shock.*'” 
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If soy oil and lecithin were 100 percent free of soy protein, they 
would not provoke allergic symptoms. Variable conditions, quality 
control and processing methods used when the vegetable oil indus- 
try separates soybean protein from the oil make the presence of at 
least trace amounts of soy protein possible, even likely. Although 
healthier in many respects, the cold-pressed soy oils sold in health 
food stores can be deadly for the allergic consumer. They may con- 
tain as much as 100 times more than the trace protein found in the 
highly refined soy oils sold in supermarkets."!"! 

Soy protein is a standard ingredient in margarines and spreads. 
Above and beyond any stray protein that remains after the process- 
ing of the soy oil, food manufacturers commonly use soy protein 
isolates or concentrates to improve the texture or spreadability. This 
occurs most often in low-fat or “low trans” products (see Chapter 9). 


HIDDEN DANGER 

People allergic to soy protein face danger 24/7. Hidden soy ex- 
ists in thousands of everyday foods, cosmetics and industrial prod- 
ucts such as inks, cardboards, paints, cars and mattresses. The four 
Swedish fatalities documented in Chapter 24 are only the best known 
of thousands of reported cases of people who experienced severe 


es eae 


Our neighbor is a doctor who was on night duty at the 
| Los Angeles County Hospital and saved a boy’s life. The boy 





| was allergic to peanuts and went into shock when his parents 
gave him a glass of soy milk. Bob said he could hear him dy- 


| ing onthe R/T and the ambulance was still 30 minutes away. 





| He directed the paramedic to give him an adrenaline injection 
and he recovered immediately. The ambulance took him home 

| instead of to the morgue. We often wonder how many are 

not so lucky. G.S., Los Angeles, CA 
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allergic reactions to soy after inadvertently eating foods that con- 
tained soybean proteins.!3'5 

Of 659 food products recalled by the U.S. Food and Drug Ad- 
ministration (FDA) in 1999, 236 (36 percent) were taken off the 
market because of undeclared allergens. The three factors respon- 
sible for the undeclared allergens were: omissions and errors on la- 
bels (S1 percent), cross contamination of manufacturing equipment 
(40 percent), and errors made by suppliers of ingredients (S percent). 
It wasn’t inspectors, however, but ticked off U.S. consumers who 
fingered 56 percent of the undeclared allergens.'® 

During 2002, the Canadian Food Inspection agency (CFIA), 
which takes soy allergies seriously, recalled bagels, donuts, rolls, pizza 
and other items containing undeclared soy protein.’” Although agen- 
cies in many countries claim to be stepping up efforts to enforce 
labeling laws, enforcement is difficult even when officials make it a 
priority. The chief problem is that few methods reliably detect and 
quantify minute amounts of allergens in foods.'® 


INFORMATION GAP 

Even when soy-containing ingredients are accurately listed on 
food labels, many consumers miss the soy connection. A study of 91 
parents of children allergic to peanuts, milk, egg, soy, and/or wheat 
revealed that most parents failed to correctly identify allergenic food 
ingredients, and that milk and soy presented the most problems. 
Only 22 percent of the parents with soy allergies correctly identified 
soy protein in seven products. The researchers concluded: “These 
results strongly support the need for improved labeling with plain- 
English terminology and allergen warnings as well as the need for 
diligent education of patients reading labels.”!° 

Help for the consumer comes in January 2006 when the Food 
Allergen Labeling and Consumer Protection Act (S. 741) goes into 
effect. The law requires food manufacturers to clearly state whether 
a product contains milk, eggs, peanuts, tree nuts, fish, shellfish, wheat 
or soy, and requires the FDA to conduct inspections to ensure that 
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manufacturers comply with practices to reduce or eliminate cross- 
contamination with any major food allergens that are not inten- 
tional ingredients of a food. The law represents a major victory for 
the Food Allergy Initiative, a New York-based nonprofit organiza- 
tion that has supported public policy initiatives intended to create a 
safer environment for students and other Americans suffering from 
food allergies who are in danger of dying from anaphylactic shock.*° 


WHERE THE SOYS ARE 





Those who are allergic to soy must exclude a// soy from 
their diets. This can be a challenge. Soy lurks in nearly every- 
thing these days, even in products where we would not rea- 
sonably expect it. It’s in Bumblebee canned tuna, Chef 
Boyardee Ravioli, Hershey's chocolate, Baskin Robbins ice 
cream, McDonald’s and other fast food burgers, Pizza Hut 
pizza, many luncheon meats, most bread, muffins, donuts, 
lemonade mixes, hot chocolate, some baby foods, and tens 
of thousands of other popular products. 

IF you absolutely must keep soy out of your life or that 
of your children, memorize the following: 


¢ SOY GOES BY MANY ALIASES. Food processors are 
less likely to list the three letter word “soy” than a 
technical term such as “textured vegetable protein 
(TVP),” “textured plant protein,” “hydrolyzed vegetable 
protein CHVP),” “vegetable protein concentrate,” “veg- 
etable oil” or “MSG (monosodium glutamate).” Ingre- 
dient lists also include words such as “lecithin,” “veg- 
etable oil,” “vegetable broth,” “boullion,” “natural fla- 
vor’ or “mono-diglyceride” that do not necessarily 
come from soy, but are likely to. 
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FOOD LABELS AND INGREDIENT LISTS CHANGE. 
Check them every single time. Manufacturers can 
switch the ingredients used in food products without 
warning. Allergic consumers need to check the labels 
every time they make a purchase and ask about in- 
gredients every time they eat at restaurants or pur- 
chase food at a deli. To make things easier, many al- 
lergic people carry cards listing foods on their “no” 
lists. 


PRODLICTS* MAY IBEUMISEABELEDLOR "CONTAIN 
UNDECLARED SOY. The only solution here is to hope, 
pray and make your own food from scratch using known 
ingredients. 


GROSS GONTAMINATION, @GCURS. impr perly 
cleaned pans, plates, utensils, cutting boards at res- 
taurant or delis, bins at health food stores, or vats at 
the factory can contaminate food with traces of soy. 
All it takes is a bit of old soy oil or soy protein residue 
to trigger severe reactions In people who are highly 
susceptible. 


SOY MAY BE IN THE PACKAGE AS WEbkL A& ITS 
CONTENTS. Soy protein isolate used in the manufac- 
ture of paperboard boxes can flake off and migrate 
into food. Some foods may be shrink wrapped in an 
edible soy-based plastic. 


SOY CAN BE BREATHED AS WELL AS EATEN. Ex- 


pect soy dust in some bakeries, shipyards and the 
bulk bin aisle of your health food stores. 
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SOY MAY BE IN YOUR PILLS. Vitamins, over-the- 
counter drugs and prescriptions may contain an un- 
wanted dose of soy. Beware of pills with soy oil bases, 
vitamin E derived from soy oil, and soy components 
such as isoflavones The inhaler Atrovent is just one of 
many drug-store products containing unexpected soy. 
A new type of aspirin called “aspirin cocholeates” made 
with “all natural” soy-derived phospholipids will soon 
be on drugstore shelves. 


SOY Is THE LATEST THING IN. JUST ABOUT EVERY 
THING. Soy inks, paints, plastics, carpets, mattresses, 
cars, etc. are just a few of the industrial products that 
may be green for the environment but deadly for highly 
allergic persons. 


KISS WITH CARE. Finally, someone who is exquisitely 
sensitive to soy could die from contact with the lips of 
someone who has Just eaten soy. Unlikely as this might 
seem, it has happened with peanuts, soy’s even more 
allergenic relative. 
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hytoestrogens are plant estrogens. Although they are not 
true hormones, they are similar enough structurally to act 
like hormones and bind with estrogen-receptor sites 





throughout the body. This is possible because receptor sites are so 
flexible. The fact that phytoestrogens can take the place of “real” 
estrogens in the human body has led many researchers to propose 
that they be used for “natural” hormone replacement therapies, 
cholesterol lowering, and cancer prevention and cures. Efficacy and 
safety, however, have yet to be proven.' 


THe BiG THREE 

The top three phytoestrogens found in foods are isoflavones, 
coumestans and lignans. Isoflavones exist in more than 70 plants 
with the highest concentrations found in soybeans. Coumestans 
occur in young sprouting legumes such as soy, clover and alfalfa 
sprouts. Lignans are present in flaxseeds.*® 

Now that pharmaceutical firms see future profits in 
phytoestrogens, they have developed sensitive and accurate analyti- 
cal methods to measure these compounds. The most widely used 
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techniques are reversed-phase high-performance liquid chromatog- 
raphy with ultraviolet detection; gas chromatography with mass 
spectrometric detection; and liquid chromatography with mass spec- 
trometric detection. These techniques allow scientists to measure 
phytoestrogens in foodstuffs and biological samples down to con- 
centrations of parts per billion.’ 

Predicting isoflavone content in any given food, however, re- 
mains elusive. Levels in soybeans are influenced by many factors 
including crop year, geographical location, number of daylight hours, 
temperature, humidity, rain, fertilizers, types of pathogens and the 
plant’s response to attack or disease. American varieties of soybeans 
have significantly higher total isoflavone content than Japanese 
breeds. This uncertainty frustrates manufacturers who would like to 
advertise the levels of the supposedly beneficial isoflavones contained 
in their products and stymies consumers who would like to monitor 
their consumption. 

Although it is difficult to predict the quantities of isoflavones 





ISOFLAVONE BASE CAMP 
Want to know the level of isoflavones In a soy food? Go 
to www.nal.usda.gov. In 1999, the USDA and lowa State Uni- 
versity, with partial funding from the U.S. Army, established a 


database of isoflavone concentrations in foods. The database 
gives best guestimates for the major isoflavones in 128 soy 
foods and ingredients and even lists some brand names. Re- 
lying heavily on analyses by Patricia Murphy, Ph.D., of lowa 
State University, scientists evaluated and compiled some 30 
Scientific reports on isoflavone content. Before new informa- 
tion is added to the database, workers evaluate the analytical 
methodology and compare it to a reference. A confidence 
code Is assigned to indicate the data quality with a grade A 





Signifying reliability. | 
| 


SOURCE: www.ars.usda.gov | 
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in any given bean, the order of the three highest types of soy 
isoflavones remains consistent, with genistein first, followed by 
daidzein, with glycitein a distant third.*? Conceivably scientists could 
breed and cultivate plants to achieve the most beneficial mix but no 
one has yet determined what that mix might be.” 

Isoflavones in the soybean exist primarily in the glucoside forms 
of genistein, daidzein and glycitein, but must be converted to the 
aglucone forms of genistin, daidzin and glycitin to be absorbed. The 
fact that the glucoside forms have not been found in plasma indi- 
cates that they cannot be transported intact across the gut mucosa. 
To be absorbed, an enzyme known as beta-glycosidase must first 
chip off a sugar. This generally occurs in the small intestine or the 


liver. |! 


ALL THINGS EQUOL 

High-carbohydrate diets cause increased fermentation in the 
gut, resulting in greater production of an estrogenically active me- 
tabolite of daidzein known as equol. Kenneth D.R. Setchell, Ph.D., 
explains: “The estrogenic potency of equol is an order of magnitude 
higher than that of its plant precursor, daidzein. The importance of 
the microflora in the metabolic handling of isoflavones is well illus- 
trated from observations that antibiotic administration blocks me- 
tabolism, germfree animals do not excrete the metabolites, and in- 
fants fed soy infant formulas in the first four months of life cannot 
form appreciable amounts of equol.”!” 

This last is cited as evidence of soy formula’s safety for infants 
although Setchell’s own work has shown that infants can and will 
absorb other forms of isoflavones.'* Though less metabolically ac- 
tive than equol, they nonetheless have the power to perturb the 
endocrine system and adversely affect reproductive development (see 
Chapters 28 and 29). 

Interestingly, some people are equol producers while others are 
not. It seems that different people excrete different phytoestrogen 
metabolites even when the quality and quantity of soy food eaten is 


29°) 


the whole soy story 


tightly controlled. Retests tend to be consistent in individuals. Popu- 
lations of gut flora are highly individual and seem to play key roles 
in the metabolism and bioavailability of isoflavones. Antibiotics, 
dysbiosis or bowel disease also modify isoflavone metabolism." 
Isoflavones have been found in most body fluids—urine, 
plasma, feces, prostatic fluid, semen, bile, saliva, breast milk, breast 
aspirate and cyst fluid. Isoflavones can cross the blood-brain barrier 
in rats and pass through the placenta to the fetus.!* This property of 
isoflavones is of great interest to pharmaceutical companies and a 


BeUIMATEHISOFREAVONE CONTENT 
Or _OrmMOWw FOODS 
lsoflavone intake in Asia ranges from 3 mg per person 
per day (China) to a high of 28 (Japan). 


Bread with added soy flour, 2 slices 4 mime 
Meatless chicken nuggets, 1/2 cup 15. "ites 
Soy hot dog 1S wine 
Green soybeans, raw, 1/2 cup 20 mg 
Miso, 1/4 cup 2 ms 
nor 1/2-eulp 28 mg 
Dr. Soy candy bar SO hia 
Soy cheese, 1/2 cup a eine 
Soy milk, 1 cup 45 mg 
Soymilk skin or film , cooked, 1/2 cup Shang 
Tempeh, cooked, 1/2 cup 53° fing 
Soybean chips, 1/2 cup 54 mg 
Mature soybeans, cooked, 1/2 cup 55 mg 
French Meadow Bakery Women’s Bread, slice 80 mg 
Dry roasted soybeans, 1/2 cup 128 mg 


Revival soy-based meal replacement, 1 serving 160 mg 





SOURCE: www nal.usda.gov | 
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reason to be concerned about the isoflavones naturally found in soy 
foods. 


HALE LIVES 

In general, concentrations of daidzein and genistein in the blood 
peak within six to eight hours after eating. Plasma concentrations 
begin to rise within two hours but can occur within 15 minutes 


| am an executive secretary but almost lost my job dur- 
ing my mid-50s because | developed Alzheimer-like symp- 
toms. | became extremely forgetful, to the point of not know- 
ing what to do or say when | answered the phone. | once 
found myself walking across the street with heavy traffic com- 
ing towards me and not knowing how | got there. | did not eat 
soy, just atypical western diet. However, in order to lose weight, 
| went on a diet and stopped eating bread. My forgetfulness 
and brain fog cleared up mysteriously. When | went off the 
diet, the symptoms returned. 

| have long had a thyroid problem for which | take medi- 
cation. When our office got connected to the internet, | went 
online to learn about thyroid health and learned that soy de- 
oresses thyroid function. Then | started reading labels and 
found that soy is added in small amounts to all commercial 
bread. Since that time | have religiously avoided all products 
containing soy (very hard to do these days). | make my own 
bread now and have never had any further problems with for- 
getfulness or similar symptoms. Just the small levels of 
isoflavones in the soy flour added to commercial bread were | 
enough to cause serious symptoms in someone like myself, 
with a pre-existing thyroid problem. 

J.S., Auckland, New Zealand 
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after eating. Many individuals exhibit more than one plasma peak, 
which probably reflects circulation of the isoflavones back and forth 
between the liver and intestines.'°!’ 

The majority of isoflavones are excreted in the urine, with only 
a small percentage of absorbed isoflavones ending up in the feces. 
Yet human and animal studies indicate that no more than 50 per- 
cent of the isoflavones ingested end up in the urine. This frustrates 
researchers, who would like to know why so many of the isoflavones 
go missing. Setchell speculates that gut flora metabolize these into 
metabolites that are either not yet known or not being measured by 
investigators. This, of course, raises the question of whether the level 
of isoflavones excreted in the urine should be considered a reliable 
indicator of dietary intake.'* It also suggests that more research is 
needed before the soy industry advises people to eat more of these 
hormonally active substances. 


PROCESSING MATTERS 

Soy foods with the highest levels of isoflavones are soy flours, 
grits, nuts, soy protein isolates and textured vegetable proteins. 
Within these categories, isoflavone content varies depending upon 
the variety and growing conditions of the soybean. Fermented soy- 
beans, tofu, soymilk and soy yogurt contain middling levels. Second 
generation American soy foods such as soy hot dogs and burgers 
contain the least because the soy is diluted with other ingredients. 
Cooking and processing will sometimes reduce phytoestrogen con- 
centrations and alter the chemical form of the phytoestrogens present 
in foods but it will not eliminate the isoflavones. Only alcohol ex- 
traction at the processing plant can do that.'??! 

Which forms of isoflavones are the most bioavailable? No one 
knows for sure. The old-fashioned fermented soy products miso and 
tempeh contain lower levels of isoflavones than modern products, 
but contain the more absorbable form.**?3 A few researchers, how- 
ever, report that the bioavailability of the isoflavones in fermented 
and modern products is about the same, although absorption takes 
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place faster with the fermented soy products.” 

Setchell believes the glycoside forms are the most potent be- 
cause they stay in the system longer and undergo multiple passes 
through the enterohepatic system. People eating the glucoside forms 
of soy found in modern soy products tend to show several plasma 
peaks, which indicate that the soy estrogens are recirculating.”° “Clini- 
cal efficacy of isoflavones is almost certainly related to the plasma 
circulating concentration,” writes Setchell, “and it is this endpoint 
that is likely to be the most reliable one to measure in clinical stud- 
ies.”26 A believer in the benefits of soy, he recommends eating small 
amounts of soy throughout the day to best achieve “steady-state 
plasma concentrations.” 

Setchell notes that adults who consume modest quantities of 
soy foods containing about 50 mg per day of total isoflavones will 
achieve plasma concentrations of 50 to 800 ng/L. These values are 
similar to those of Japanese people consuming soy as a condiment 
in their traditional diet but far less than the quantities consumed by 
many vegetarians and others who regularly include soy products to 
their diet. Setchell concedes that plasma concentrations are much 
higher in infants fed soy formula and can far exceed normal plasma 
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| DRUNK ON SOY 

| Consumers can now get their daily fix of soy estrogens 
by swigging water. Soy20—pronounced “soy two oh’—is a 
fruit-flavored water that contains 20 mg of soy in every 12- 
ounce bottle. Just two bottles a day will exceed the amount 
that caused thyroid damage in only three months in healthy 
Japanese adults. Best of all, this “crisp and clear” new prod- 
uct is said to deliver the goods without the “taste, appear- 
ance and odor of soy." 





SOURCE: Leading Brands Inc announces launch of blend of fruit-flavored 
water and natural soy isoflavones called Soy20™ Vancouver, BC, October 14, 
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| 2003. www.thesoydailyclub.com. 








$01 


the whole soy story 


estradiol concentrations: “It was this early observation that led us to 
the hypothesis that with such disproportional levels one could an- 
ticipate hormonal effects from phytoestrogens.””’ In fact, the risks 
to infants are considerable and discussed in depth in Chapter 28. 


POTENCIES 

Phytoestrogens exert estrogenic effects directly and indirectly: 
directly by binding with estrogen receptors and indirectly by inter- 
fering with estrogen production. Measurements of estrogenic po- 
tency, however, are notoriously inconsistent, depending upon the 
assay used.*® This poses a huge problem for researchers testing 
isoflavones and is one more reason the results of studies are so in- 
consistent and contradictory. 

To date, most of the research on the estrogenic effects of 
isoflavones has been carried out using rodents. Different animal spe- 
cies differ in their absorption, distribution, metabolism and excre- 
tion as well as in the timing of their fetal, neonatal and pubertal 
development, endocrine physiology and function.’?*° These differ- 
ences must be recognized and taken into account when extrapolat- 
ing experimental findings to humans. Otherwise it is all too easy for 
soybean enthusiasts to discount the adverse effects that have ap- 
peared in animals—calling them irrelevant—but to quickly publi- 
cize the benefits—in the hope and belief that they are significant. 

The route of administration must also be noted. Oral adminis- 
tration—eating—is most important in considering soy foods, but 
injections could be useful pharmacologically. Multiple doses of a 
soy compound may exert greater or longer term estrogenic effects 
than a single exposure—or vice versa.*! Finally, synergy with other 
estrogens and toxins should be taken into account. This is especially 
true in light of the many antinutrients and toxins that occur either 
naturally in the soybean or as the result of modern processing. 


WINDOWS OF VULNERABILITY 
The timing of exposure to estrogens is critical. The safe, intelli- 
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gent use of soy isoflavones as food or supplements demands sure 
knowledge of windows of vulnerability—or opportunity—as found 
in utero, during infancy, before puberty, during puberty, the repro- 
ductive years or beyond. Phytoestrogens exert their influence 
throughout the body in many different ways. While this fact assures 
a future for these compounds in nutraceutical and pharmaceutical 
products, it definitely presents a case of “buyer beware.” Like steroi- 
dal estrogens, plant estrogens have the potential to exert adverse as 
well as beneficial actions.** The idea that they are “natural,” hence 
safe, is wishful thinking. 


THE ISOFLAVONE CHALLENGE 

Patricia Whitten, Ph.D., of Emory University in Atlanta, Geor- 
gia warns us that the isoflavonoids and other estrogenic plant chemi- 
cals are generally lumped together under the general rubric of 
phytoestrogen, but that they are actually a diverse group with a va- 
riety of biological properties. Each type needs to be characterized in 
terms of its sites of action, properties, potency, and short-term and 
long-term effects.*%In general, she sees three roles for phytoestrogens, 
all of which have a potential for good or for evil. 


¢ Estrogen agonists (competitors) whose actions might ben- 
efit postmenopausal women but might also contribute to 
cancer. 

¢  Antiestrogens or antiproliferative agents that could help pre- 
vent estrogen-dependent cancers, but also contribute to in- 
fertility by suppressing normal reproductive function. 

¢ Developmental toxins that could disrupt sexual differentia- 
tion in infants by altering sex-specific patterns of develop- 
ment, but which might provide protection against environ- 
mental estrogens by altering steroid response thresholds. 


Only one thing is clear: soy estrogens are not weak. Yet popular 
health writers continually repeat the misinformation that soy 
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HAELAN: PERKING PROFITS 


An exorbitantly priced soy supplement known as Haelan 
951 presents itself as “a novel fermented soy beverage” and 
the nutritional cure all for terminal cancer, AIDS and the nau- 
sea, vomiting and other side effects of chemotherapy. Even 
people who are wise to the health problems caused by 
modern soy products have fallen for the health claims made 
for this product. Supposedly, this high-isoflavone concen- 
trate offers all the cancer-curing attributes of soy but with 
the safety of the traditionally fermented soy products miso, 
natto and tempeh. Truth is there’s nothing traditional about 
the manufacturing process. 

The product is made by condensing 25 pounds of “phy- 
tochemically-rich hand-picked soybeans grown in the 
People’s Republic of China into an 8-ounce bottle and then 
fermenting it with Azotobacter vinelandii.” The proprietary 
“nitrogenation process” hydrolyzes soybean proteins and 
concentrates isoflavones as well as other antinutrients such 
as saponins, protease inhibitors and phytates. High price to 
the contrary, hydrolyzing is a fast, cheap and highly profit- 
able process. In contrast, the old-fashioned time-consum- 
ing fermentation methods lower the levels of antinutrients 
and toxins. Although the Haelan process could create a po- 
tent and possibly useful soy drug, the drink is sold as a safe 
and natural super food. As the company puts it, “Soybean 
phytochemicals are food micronutrients required for opti- 
mal health” and “health problems are directly related to these 
nutrient deficiencies.” Yup, and depression is a Prozac-defi- 
ciency disease. 


SOURCES: Nair, Vijaya. Hernandez V. Fermented soy: an aid to cancer pre- 
vention and therapy. We// Being Journal, 2002, 11, 6, and Haelan product lit- 
erature. 
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phytoestrogens are safe, useful and effective because, unlike other 
estrogens, they are “weak” estrogens. 

Archer Daniels Midland (ADM), Protein Technologies Interna- 
tional (PTI), Nestlé and many corporate researchers have all fostered 
this impression. Spokespersons routinely claim that their 
phytoestrogens are 10,000 to 1,000,000 times less potent than the 
human estrogen estradiol. These unsubstantiated figures are then 
duly repeated by the mass media. 


NESTLE CRUNCHES THE NUMBERS - Ph.D. FLUNKS MATH 

The correct figure is 1,200 times less potent, according to stud- 
ies by Markiewicz and others published in 1993.4 That figure was 
agreed upon by participants at the Third International Conference 
on Phytoestrogens in Little Rock, Arkansas, in December 1995.°° Al- 
though the figure of 1/1,200 might seem “weak,” isoflavones are 
potent endocrine disrupters when consumed in sufficient quanti- 
ties. How the soy industry came up with the much weaker figures of 
10,000, 100,000, and even 500,000 or 1,000,000 times less potent is 
most instructive. 

The erroneous figure of 1/10,000 appeared for the first time in 
a report made by Anthony C. Hugget, Ph.D., a scientist at the Nestlé 


GENISTEIN AND THE HEART 





The FDA allows products containing soy protein to carry 
a claim stating that they protect against heart disease. But 
the isoflavone genistein, the principle isoflavone in soy pro- 
tein, has been shown to cause heart arrhythmias. Research- 
ers have found that genistein interfers with potassium in the 
heart “suggesting the potential for soy isoflavones to cause 
heart arrhythmias.” 


SOURCE: Chaing CE et al. Genistein inhibits the inward rectifying potassium 
Currents in guinea pig ventricular myocytes. J Biomed Sc/, 2002, 9, 521-526. 
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Research Centre in Lausanne, Switzerland, in 1994. Making some 
calculations based on figures in the 1993 Markiewicz study, Hugget 
misplaced a decimal point turning 0.00] into .OOOl. Although Envi- 
ronmental scientist Mike Fitzpatrick, Ph.D., pointed out this error 
to Hugget on a visit to Lausanne in September 1994, the 1/10,000 
figure lived on in Nestlé’s communications.** For example, it was 
used to establish the probable safety of soy formula in a report dated 
December 14, 1994 that was furnished by Nestlé to the World Health 
Organization (WHO) and forwarded by them to the New Zealand 
Ministry of Health. Whether the inclusion of the 1/10,000 figure 
was a deliberate attempt to deceive or simple negligence is unknown. 
What is known is that Nestlé is a major manufacturer of soy infant 
formula. 

So is Wyeth-Ayerst, the maker of the soy infant formula Infasoy. 
New Zealand’s Soy Information Network reports that in a press re- 
lease sent out during the same period, Wyeth-Ayerst claimed that 
soy phytoestrogens “exhibit very weak biological activity: 1/1000 to 
1/100,000 that of estradiol.” Subsequently, other soy companies re- 
peated these figures.°’ 

Most revealing is a “Technical Brief” provided by Protein Tech- 
nologies International (PTI) of St. Louis, Missouri, that was also sent 
to the New Zealand Ministry of Health on January 26, 1995. In this 
document, PTI states that the soy phytoestrogens “exhibit very weak 
biological activity: 1/1000 to 1/1,000,000 of the activity of estra- 
diol.” The writer cited two scientific papers in support of these fig- 
ures.*°> Dave Woodhams, Ph.D., tracked down the papers that PTI 
cited and found that in the first study genistein (the principal soy 
phytoestrogen) was compared to the synthetic estrogen diethylstil- 
bestrol (DES), not to estradiol, as was claimed by PTI. DES is 100 
times as strong as estradiol. In that soy infant formula is supposed 
to simulate human milk, the comparison to DES was both irrelevant 
and dishonest. The second paper by Mark Messina, Ph.D., stated 
that genistein exerts “an estrogenic effect ranging from approxi- 
mately 1 x 10% to 1 x 10° that of diethylstilbestrol (DES) or estra- 
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AND THE INCREDIBLE SHRINKING BRAIN 

Men and women who eat two or more servings of tofu 
per week in midlife are more likely to experience cognitive 
decline, senile dementia and brain atrophy later in life than 
those who eat little or none. This startling announcement sent 
shock waves through the soy industry when announced at 
the Third International Symposium on the Role of Soy in the 
Prevention and Treatment of Chronic Disease in Washington, 
Dean o9ore 

Lon R. White, M.D., a neuro-epidemiologist with the Pa- 
cific Health Institute in Honolulu, procured his initial data from 
a group of 8,006 Japanese-American men born between 1900 
and 1910. All had been enrolled in the Honolulu Heart Project, 
a longitudinal study established in 1965 for research on heart 
disease and stroke. Researchers carried out standardized in- 
terviews in 1965-67 and again in 1971-74 to learn details about 
their diets in mid-life. 

From 1991 to 1993 Dr. White and his team completed cog- 


nitive testing on 3,734 men, magnetic resonance imaging on 


574 and autopsies on 290. They also analyzed cognitive test 
data for 502 wives on the assumption that they had eaten 
the same meals as their husbands. The results? Men and 
women who ate tofu at least twice per week experienced 
accelerated brain aging, diminished cognitive ability and were 
more than twice as likely to be clinically diagnosed with 
Alzheimer’s disease. MRI scans showed enlarged ventricles 
while autopsies revealed atrophied brains with lower weights. 
Subjectively, the researchers couldn’t help but notice that by 
age 75 to 80 the tofu eaters looked about five years older 
than those who abstained.4'4% 

The industry claims “the tofu effect” is just a fluke but 
the statistical probability of the results being true varied from 
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95 to 99.9 percent, depending upon the particular brain aging 
endpoint. The investigators also searched for—but failed to 
find—confounding factors such as age, education, obesity or 
other food and drinks. Although the tofu eaters were more 
likely to have been born in Japan, nothing about their early 
upbringing such as diet or education could explain the finding. 
Both miso and tofu correlated with measures of senility, but 
the miso effect shrank into statistical insignificance while the 
tofu effect remained strong. Indeed the more tofu eaten the 


more cognitive impairment and/or brain atrophy.“4 


The study has earned high marks from researchers not on 
the soy industry’s payroll, including Dan Sheehan, Ph.D., and 
Daniel Doerge, Ph.D., at the FDA’s National Laboratory for Toxi- 
cological Research: “Given the great difficulty in discerning the 
relationship between exposures and long latency adverse ef- 
fects in the human population, and the potential mechanistic 
explanation for the epidemiological findings, this is an impor- 
tant study. It is one of the more robust, well-designed pro- 
spective epidemiological studies generally available.’4° 

Dr. White hypothesizes that it is the isoflavones in tofu 
and other soy foods that cause so many adverse effects in the 
brain. Numerous animal studies show that soy isoflavones in- 
terfere with an enzyme called tyrosine kinase in the hippoc- 
ampus, a brain region involved with learning and memory.*®4? 
Elevated levels of phytoestrogens in the brain also cause de- 
creases In brain calcium-binding protein (needed for protec- 
tion against neurodegenerative diseases) and in brain-derived 
neurotrophic factor (essential for the survival and genesis of 
brain cells).4849 Finally, genistein reduces DNA synthesis in the 
brain, reducing the birth of new brain cells and promoting 
apoptosis and cell death.°° 

Of soy phytoestrogens, Dr. White says, “The bottom line 
is these are not nutrients. They are drugs.” 
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diol.” In plain English, that means 1/1,000 to 1/100,000. 

In a letter to the Assistant Director General of Health, 
Woodhams criticized Messina’s figures with the words: “Comparing 
the strength of one thing to that of two other substances that them- 
selves differ in strength by a factor of 100 is nonsense. Messina’s 
statement is the same as saying that a ‘rat is 1/1,000 to 
1/100,000 times the size of a man or an elephant.’”*? How PTI man- 
aged to turn Messina’s already inaccurate 1/100,000 figure into the 
flagrantly erroneous 1/1,000,000 is an unsolved mystery. 
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_ MY SOY STORY: MEMORY LOSS _ 


| heard that isoflavones were good for prostate health so 
| bought a bottle of 50 mg tablets. Within a few hours of 
taking two tablets | found that it was difficult to speak and | 
nearly got into a serious accident due to impairment in judg- 
ing the speed of a car. | definitely had serious mental impair- 
ment which | attributed to the isoflavone supplement. (This 
was gone by the next day.) | don’t think it was due to an aller- 
gic reaction or mini-stroke. Once before | had similar difficulty 
in soeech when a doctor gave me an atropine-like medicine. 
Atropine antagonizes acetylcholine action, which triggers 
some of the nerves involved in memory. Memory is an essen- 
tial component of speech! 

Previously | had thought (based on ignorance) that 
isoflavones in soy probably had insignificant health effects. 
After the reaction to the isoflavones, | starting searching 
Bioabstracts for studies on soy isoflavones (| am a biochem- 
ist). | quickly learned that genistein is a potent inhibitor of 
tyrosine kinase, a key enzyme in mediating cell responses to 
our natural cell growth factors. (It had been used for this pur- 
pose in over 1000 research studies!) That did not sound like 
something | wanted in my body! Furthermore, | found several 
studies that showed that tyrosine kinase is also involved in 
triggering of nerves involved in memory, and this is blocked 
by genistein! My memory was flaky enough already so | quit 
eating all soy products. 

Besides inhibition of tyrosine kinase, adverse cognitive 
effects of soymilk could also be due to anti-estrogenic ac- 
tions Cestrogens are important for soeech and memory in both 
males and females) or to anti-thyroid action. Or maybe to all 
three! 

G.T, Beltsville, MD 
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SOY AND THE THYROID 


a pain in the neck 


oybeans contain goitrogens.'! Goitrogens are substances 
that block the synthesis of thyroid hormones. As their 





name suggests, they can cause goiter, which is a pro- 
nounced swelling in the neck caused by an enlarged thyroid gland. 

Unfortunately, the problems caused by goitrogens aren’t always 
as plain as a swelling on the neck. People without goiters can have 
malfunctioning thyroids while people with goiters sometimes show 
normal levels of thyroid hormones. While this paradox has made it 
difficult to predict exactly what kind of damage soy goitrogens might 
cause, endocrine disruption is certain. Given that thyroid health af- 
fects the function of every cell in the body and that babies, children 
and adolescents depend on optimal secretion of thyroid hormone 
for normal growth and development, no one should make casual 
claims about the safety of soy. 


GOITROGENS: IN THE FOOD SUPPLY 

Soy is not the only goitrogenic food. Broccoli, cabbage, Brus- 
sels sprouts, Cassava, rapeseed, turnips, mustard, radish, peanuts and 
millet also contain goitrogens. However, few adults—and even fewer 
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children—eat these foods to excess.” Furthermore, the goitrogens in 
most of these foods are easily neutralized by cooking or fermenta- 
tion. 

Soy foods are different. The principal goitrogens in soybeans 
are the estrogenic plant hormones known as isoflavones. The 
antinutrients known as saponins in soy may also be goitrogens (see 
Chapter 19). Cooking and processing methods using heat, pressure 
and alkaline solutions will neither deactivate nor remove isoflavones 
or saponins. Only solvent extraction can do that.** So far, the soy 
industry has resisted using these processes—even for soy destined 
for babies, who are highly vulnerable to their estrogenic and goitro- 
genic effects. 


AN EPIDEMIC OF THYROID TROUBLES 

America is plagued by an epidemic of thyroid disorders. The 
Colorado Thyroid Disease Prevalence Study showed that thyroid 
dysfunction is common, that it often goes undetected, and it is as- 
sociated with myriad health problems. Researchers enlisted subjects 
at a statewide health fair; measured levels of thyroid stimulating 
hormone (TSH), total thyroxine (T4) concentrations and lipid lev- 
els; and tallied the answers to a questionnaire. They not only found 
hypothyroidism in 9.5 percent of the population (nearly double the 
numbers diagnosed by doctors) but also discovered that more than 
40 percent of those patients taking prescription thyroid medications 
still had abnormal TSH levels.° 

Patient advocate and thyroid patient Mary J. Shomon, author 
of Living Well with Hypothyroidism (2000), editor of the newsletter 
Sticking Our Necks Out and director of the excellent thyroid website 
http://thyroid.about.com, has found evidence that 13 million Ameri- 
cans suffer from low thyroid function, many of whom have been 
misdiagnosed, undiagnosed and poorly treated.° Ridha Arem, M.D., 
an endocrinologist at Baylor College of Medicine in Houston and 
author of The Thyroid Solution (1999), goes even further, identifying 
a “hidden epidemic” in which one in ten Americans—more than 20 
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million people, most of them women—have a thyroid disorder.”* 

Symptoms of low thyroid (hypothyroidism) include sluggish- 
ness, chills, brain fog (short-term memory deficits), attention-defi- 
cit disorders, hypoglycemia, depression, dementia, emotional insta- 
bility, dry skin, thinning hair and weight gain. The autoimmune 
form of hypothyroidism is known as Hashimoto’s thyroiditis. 

An overactive hyper-thyroid gland results in anxiety, restless- 
ness, irritability, panic attacks, attention deficit and hyperactivity 
disorders, heart palpitations, tremors, sweating, bulging eyes and 
even sudden death. The autoimmune form is known as Graves’ dis- 
ease. In some cases, acute hyperthyroidism will exhaust the thyroid 
gland, bringing on chronic hypothyroidism.”'* There are also grow- 
ing numbers of reports of people exposed to thyroid toxins—includ- 
ing soy—who experience wildly fluctuating levels of thyroid hor- 
mone. They may go from the “thyroid storms” of heart palpitations 
and sweats one day to lethargy and cold limbs the next. '° 

Thyroid cancer statistics are also sobering. The American Can- 
cer Society reports that overall thyroid cancer incidence across all 
ages and races is now increasing at 1.4 percent per year and that 
incidences rose 42.1 percent between 1975 and 1996, with the larg- 
est increases among women. Thyroid carcinoma is one of the most 
common cancers among U.S. children and adolescents, with approxi- 
mately 75 percent occurring in adolescents between the ages of 15 
and 19. The National Cancer Institute (NCI) comments that “the 
preponderance of thyroid cancer in females suggests that hormonal 
factors may mediate disease occurrence.”" 

Other “hormonal factors” could include plant estrogens. It may 
not be coincidental that soy infant formula consumption took off 
during this very time period and is currently given to nearly 25 per- 
cent of bottle-fed infants in the United States, a higher percentage 
than anywhere else in the world.'> 

The causes of so much thyroid disease appear to be many and 
synergistic. Radiation, mercury, fluoride, plastics, pesticides, diox- 
ins, solvents and estrogens (and estrogen mimickers) found in com- 
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mercial meats, plastics and hormone replacement therapies (HRT) 
have all been implicated.'®'” And so has soy. 

The United Kingdom’s Committee on Toxicity (COT) has iden- 
tified several populations at special risk for soy-induced thyroid dis- 
ease—infants on soy formula, vegans who use soy as their principal 
meat and dairy replacements, and men and women who are self 
medicating with soy foods and/or isoflavone supplements in an at- 
tempt to prevent or reverse menopausal symptoms, cancer or high 
cholesterol. As early as 1980, British government researchers pointed 
out that soy-consuming vegans were at risk.'®!? 


BELOW THE BELT 

Despite credible laboratory, clinical and epidemiological stud- 
ies that link soy with thyroid disease, soy proponents scoff at the 
notion that soy causes thyroid problems because, they say, goiter is 
not a problem in Asia.””?! In fact, the New York Times has reported an 
epidemic of cretinism in impoverished rural areas of China where 
iodine deficiency is widespread and poverty forces people to eat more 
soy than the small quantities that are the norm.” (See “Is Soy a 
Staple?” page 12.) In Japan, where soy consumption is the highest 
of any country in Asia, thyroid disease is widespread. After all, 
Hashimoto’s thyroiditis, the autoimmune form of hypothyroidism, 
was first detected in Japan, and the prevalence there of thyroid dis- 
ease has motivated Japanese researchers to undertake important stud- 
ies proving the adverse effects of soy foods on the thyroid gland. 

Goiter is most common in areas of the world known as “goiter 
belts” where iodine is deficient in the soil. lodine—a mineral com- 
mon in the sea but rare on land—is essential for the manufacture of 
thyroid hormones. Tri-iodothyronine (T3) and thyroxine (T4) are 
synthesized in the gland from iodine and the amino acid tyrosine. 
The abbreviations T3 and T4 indicate the number of iodine atoms 
in each molecule of thyroid hormone. Insufficient levels of iodine 
in the diet will reduce the levels of thyroid hormone, causing a com- 
pensatory increase in thyroid stimulating hormone (TSH), often lead- 
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ing to goiter.*’ Although iodine deficiency increases the antithyroid 
effects of goitrogenic foods, iodine sufficiency does not offer com- 
plete protection in the face of high soy consumption. 


THE IODINE FACTOR 

The first report in medical journals of enlarged thyroid glands 
in rats and chickens fed soybean rations appeared in the 1930s.7*¢ 
In 1961, researchers discovered that spiking the chow with iodine 
could prevent goiter.”” But this quick-fix solution to a serious prob- 
lem turned out to be simplistic. Rats and chickens fed soybean-based 
chows required twice as much iodine to prevent thyroid enlarge- 
ment as animals fed soy-free diets. Even then, their thyroid glands 
showed abnormal cell proliferation.** When iodine is largely absent, 
soy can provoke malignant hyperplastic goiter.” 

Dr. Mieko Kimura of Kyoto University writes: “It is well known 
that a goiter is induced by simple iodine deficiency, but it was note- 
worthy that hyperplastic goiters can be induced in rats in a high 
percentage by the administration of soybean factor(s) under iodine- 
deficient conditions, together with accurate signs of malignancy such 
as invasiveness and metastasis formation in the lungs.” Further stud- 
ies are needed to clarify whether the component that Dr. Kimura 
calls “the soybean factor(s)” promotes changes induced by iodine 
deficiency or is carcinogenic in and of itself.*° 

Taking extra iodine above and beyond the recommended daily 
allowance can prevent symptoms, but carries its own risks. The epi- 
demic of autoimmune thyroid disease in western countries may be 
due to excess iodine in the diet. Both the United States (where people 
eat iodized salt) and Japan (where people eat a lot of iodine-rich 
seaweed) have high incidences of autoimmune thyroid disease. Io- 
dine concentrations at 30 times the RDA prevent thyroxine produc- 
tion by inhibiting thyroid peroxidase (TPO), an enzyme involved in 
hormone biosynthesis.*! 
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Tae ESTROGEN FACTOR 

Women naturally have larger thyroid glands than men and pro- 
duce more thyroid hormone, because estrogen partially blocks the 
efficiency of T3 and T4. Physicians often recommend that women 
who take Synthroid or other thyroxine-replacement medications in- 
crease their dosage if they start taking birth control pills or hormone 
replacement therapy (HRT). 

Likewise, the soy estrogens known as the isoflavones can in- 
hibit the action of thyroid drugs. To ensure their efficacy, many health 
professionals recommend that they not be taken at the same time as 
foods or supplements high in soy.**** Christiane Northrup, M.D., 
bestselling author of Women’s Bodies, Women’s Wisdom, dispenses 
this advice to her patients and follows it herself.*° Dr. Northrup’s 
recent diagnosis of hypothyroidism is not surprising given her 
avowed consumption of the very high-isoflavone soy product known 
as Revival, a product for which she is a spokesperson. 
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SOY AND THYROID DRUGS 













Boosting the thyroid with drugs like Synthroid, then de- 
pressing it with thyroid inhibitors like soy foods or isoflavone 
supplements can put extreme stress on the thyroid. Environ- 
mental scientist Mike Fitzpatrick, Ph.D., points out that this is 


the classic way that researchers induce thyroid tumors in labo- 
ratory animals. The fact that soy is “natural” does not make it | 
safe or weak. A serving of soy food provides up to three times 
the goitrogenic potency of the pharmaceutical thyroid-inhib- | 





iting drugs methimazole and 6-propylthiouracil. 


SOURCE: Fitzpatrick, Mike. Soy formulas and the effects of isoflavones on the | 
thyroid. NZ Med J, 2000, 113, 1103, 24-26. 
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MECHANISMS OF ACTION 

Plant estrogens interact with the thyroid gland in several ways. 
Genistein and daidzein (the key isoflavones in soy) and biochanin A 
(found in clover and alfalfa) are potent inhibitors of thyroid peroxi- 
dase (TPO), an enzyme involved in the synthesis of T3 and T4. Jn 
vitro experiments have shown that soy isoflavone’s inhibition of 
thyroid peroxidase interferes with a critical stage in thyroid hormone 
production—the iodinization of the amino acid tyrosine. 

This interference occurs whether or not sufficient or extra io- 
dine is present. As a result, the body produces useless mono-, di- and 
tri-iodoisoflavones and not the mono, di and tri and quarto forms 
of thyroid hormone. In the human body, this interference can cause 
a drop in thyroid hormone levels, an increase in thyroid stimulating 
hormone and stress on the thyroid gland. 

Rao L. Divi, Ph.D., and Daniel R. Doerge, Ph.D., top scientists 
with National Center for Toxicological Research, Jefferson, AR, con- 
cluded: “The possible association between long-term inhibition of 
thyroid hormone synthesis (goiter) and induction of thyroid folli- 
cular cell hyperplasia and neoplasia underscores the significance of 
these findings.”3°°” 

Continuing this line of research with rats, the team found that 
dietary supplementation with the soy isoflavone genistein over a 
20-week period from pregnancy through weaning resulted in a dose- 
dependent reduction in microsomal thyroid peroxidase (TPO). They 
also observed a reduction in TPO activity in rats fed a standard soy- 
feed diet (containing 60 mg/kg total isoflavones) compared to those 
fed a soy-free diet (containing 1 mg/kg total isoflavones). Even so, 
there were no differences in T3, T4, TSH, thyroid weights or histopa- 
thology between the two groups, suggesting that the rats were able 
to maintain normal thyroid activity—at least during the short term 
of the study.*® 

Another way goitrogens damage thyroid function is by increas- 
ing concentrations of thyroid binding globulin (TBG), a plasma pro- 
tein involved in the inactivation and transport of T3 and T4.°” This 
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lowers free thyroxine concentrations and increases TSH secretions. 


FORMULA FOR DISASTER 

The first reports of thyroid damage suffered by human infants 
on soy formula appeared during the 1950s.7°*3 Most cases involved 
goiter, with no overt signs of hypothyroidism. Although iodine 
supplements helped, they did not entirely solve the problem. Re- 
searchers found that matters improved considerably if the process- 
ing of the soy formula included extraction with an organic solvent 
as well as heating.** Although no one at the time identified the prin- 
cipal goitrogens as the isoflavones, alcohol solvent extraction is, in 
fact, the only way to remove them. Heat, pressure and alkaline treat- 
ments used in ordinary soy processing will not remove the 
isoflavones.*-*6 

As a result of these studies, soy infant formula manufacturers 
changed their recipes, adding iodine and switching the main ingre- 
dient from soy flour to soy protein isolate, a product now known to 
have a lower isoflavone content.*” Since these changes, there have 
been no reports of goiter in infants fed soy formula.*® However, as 
discussed earlier, goiter is only one marker of thyroid health. 

Infants with congenital hypothyroidism need 18 to 25 percent 
higher doses of thyroxine than expected replacement levels if bottle 
fed with soy formula. This increased requirement disappears if soy- 
based formula is discontinued.” Soy affects some infants so adversely 
that hypothyroidism persists despite medication.*° Accordingly, the 
New Zealand Ministry of Health has advised that “clinicians closely 
monitor thyroxine levels in infants with hypothyroidism who were 
fed soy-based infant formula or high levels of other soy-containing 
infant foods.”>! 


SUPPER THE LITTLE CHILDREN 

Autoimmune thyroid disease is far more likely to occur in chil- 
dren who were fed soy formula. Researchers at North Shore Univer- 
sity Hospital-Cornell University Medical College, Manhasset, New 
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York, made this discovery accidentally. They had set out to confirm 
something entirely different—a possible association of insulin-de- 
pendent diabetes with breast feeding. Instead, they found a high 
prevalence of antithryoid antibodies in patients with insulin-depen- 
dent diabetes who were fed soy-based formula during infancy.” 

A follow-up study showed a significantly higher prevalence of 
feedings with soy formulas in patients with auto-immune thyroid 
disease as compared with their healthy siblings and healthy 
nonrelated control children. Pavel Fort, M.D., concluded: “Auto-im- 
mune thyroid alterations are among the most frequently encoun- 
tered autoimmune conditions in children. The cause is generally 
considered to be multifactorial, involving a genetic predisposition 
to develop an autoimmune response which may be triggered by an 
environmental insult. Soy protein could be one of such environ- 
mental triggering factors.”** 

Evidence of other adverse effects from giving soy to children is 
mostly limited to anecdotal reports, but a British Medical Journal re- 
port warns that soy during childhood can lead to hypothyroidism 
and short stature.*? 

Does soy formula lead to later development of thyroid disease? 
Strong anecdotal evidence suggests that it does. Despite concerns 
raised by these reports and nearly 70 years of animal studies, no 
research group has attempted well-designed retrospective studies on 
the subject. On August 15, 2001, newspaper headlines announced 
publication of an article in the Journal of the American Medical Asso- 
ciation asserting that soy infant formula had been proven safe.°> Con- 
spicuously missing in this study—funded in part by the infant for- 
mula industry—was a report on thyroid function. Instead, research- 
ers focussed on evidence of endocrine disruption that would turn 
up “statistically insignificant.” (For a full discussion of this study, 
see Chapter 28.) That many of the soy-fed subjects complained of 
lethargy and admitted the use of weight loss medications suggests— 
but does not prove—thyroid damage. 
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PICKLING ADULTS 

The most powerful evidence of soy’s adverse effects on the adult 
thyroid emerged from a study carried out at the Ishizuki Thyroid 
Clinic in Japan.°* Dr. Yoshimochi Ishizuki of Aichi Medical Univer- 
sity demonstrated that 30 grams of pickled soybeans per day, given 
to healthy adult men and women, induced thyroid disruptions in 
only 30 days. All the subjects consumed seaweed daily to ensure 
adequate iodine intake. 

Compared to non-soy-eating controls, TSH levels increased sig- 
nificantly in a group of 20 adults fed soy for one month and in a 
second group of 17 fed for three months. Two individuals shot up 
from an optimum level of 1 uU/mL to a pronounced hypothyroid 





| will be turning 18 next week and will be celebrating my 


birthday by receiving nuclear radiation on my thyroid. This 
spring | was diagnosed with thyroid cancer, and thus had my 
thyroid removed. This occurrence boggled both my doctors 
and myself. | have pursued many leads on why a healthy 17- 





year-old could get this disorder. | just recently became aware 
of the alleged correlation between soy and thyroid function. 
| have been a vegetarian since before | began puberty. Soy 
products have constituted a large part of my diet in my at- 
tempt to provide my body with adequate protein. | also spent 
most of my life drinking soy sauce (Il was a weird little kid). | 





would go through a few bottles a week. My mother did not 
breastfeed me, but used soy formula as an alternative. | hope | 
that your study may result in more public attention of this | 
issue to potentially prevent occurrences like the one which | 
had to suffer. 

J.G., Boston, MA 
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state of 7UU/mL. Thyroxine levels decreased slightly. The second 
group experienced a significant increase in free thyroxine, indicat- 
ing improved thyroid function, after they stopped eating the soy. 

Goiter and hypothyroidism appeared in three members of the 
first group and eight of the second. Many of the three-monthers 
also suffered from symptoms associated with hypothyroidism: 53 
percent from constipation, 53 percent from fatigue and 41 percent 
from lethargy. One case of subacute thyroiditis (inflammation of 
the thyroid) appeared in the first group. Although 9 of the 11 sub- 
jects saw a reduction in goiter size after they stopped eating the soy, 
goiter persisted in two subjects. These received thyroxine treatments 
and their goiters subsided in another two to six months. 

Most notably, the subjects in this study started out healthy. 
During the course of the study, all had adequate iodine. Most im- 
portantly, the subjects did not eat very much soy—only 30 grams 
per day, with isoflavones of up to 23 mg total genistein and 10 mg of 
total daidzein.°’ 

Even more frightening, the Ishizuki study shows that isoflavones 
exert harmful effects in healthy adults in amounts far below the 
levels of isoflavones administered to babies fed soy infant formula. 
This finding greatly concerned the United Kingdom’s Committee 
on Toxicity of Chemicals in Food, Consumer Products and the Envi- 
ronment, which observed, “Even allowing for differences in absorp- 
tion, the large differences in exposure would be expected to cause 
significant effects.“°* Likewise, the U.S. National Research Council 
has warned: “The concentration of soy phytoestrogens that inhib- 
ited thyroid hormone biosynthesis is within the range of exposure 
of infants maintained on soy formula. . . that concentration is six to 
eleven-fold higher than concentrations known to have hormonal 
effects in adults.”*? 

Dr. Ishizuki’s findings should also be sobering to another high- 
risk group—vegans, many of whom consume soy foods far in excess 
of the 30 grams used in the study. An earlier British study compar- 
ing the effects of vegan to omnivorous diets also found elevated 
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TSH levels and goitrogenic effects among the vegans, even after ex- 
cluding the three persons with the highest TSH levels because they 
had taken kelp supplements.®° Vegans with zinc and/or B,, deficien- 
cies could be particularly vulnerable to thyroid damage. Zinc is re- 
quired for adequate thyroid function and cobalt—central to the vi- 
tamin B,, molecule—is needed for synthesis of thyroxine.°"’ Rus- 
sian scientists found an inverse correlation between cobalt availabil- 
ity in food and drink and the incidence of goiter.® 

Soy eaters are at risk for thyroid damage not only because of 
the goitrogens in soy but also because phytates contribute to zinc 


lama healthy 48-year-old woman. An avid runner, | have 
followed a primarily vegetarian diet for over five years, and 
have always had excellent blood chemistry results at check- 
ups. Last year, however, | added something significant to my 
regular diet of fruits, vegetables, beans and grains: soy prod- 
ucts. | followed the conventional wisdom that this would alle- 
viate early menopausal symptoms, keep my heart healthy, 
etc. | ate tofu daily, consumed soy milk in abundance, snacked 
on soy nuts instead of regular snacks, and looked for soy 
isoflavones in my supplements. Results: | now am facing sur- 
gery for a goiter Cenlarged thyroid) with multiple nodules. | 
have symptoms of thyroid damage. My skin, nails, hair are all 
suffering visibly. | have chest pain when | run. Worst of all my 
cholesterol has risen from 137 to 210 in the last six months. A 
nonsmoking, non-drinking vegetarian who eschews all dairy 
products simply cannot experience this kind of change in 
less than six months without some external factor. There is 
no thyroid disease in my family, and no other explanation | 
other than the introduction of large amounts of soy into my | 
diet. If only | had known. L.T.,Boulder, CO | 
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deficiency and an “anti-vitamin factor” results in greater needs of 
the body for vitamin B,,.™ 


OUT-OF DATE OUT ‘OF MIND 

The soy industry tends to dismiss these studies as either “out 
of date” (if they are old) or “poorly designed” (if recent). 

In the Spring 2001 issue of The Soy Connection, Mark Messina, 
Ph.D., condemns the Ishizuki study because it “suffers from many 
design flaws” but fails to elucidate them. It is clear from his com- 
ments that Messina did not have a translation and relied on the 
abstract, or failed to read too carefully or he might have noticed that 
both men and women participated in the study at the Ishizuki Clinic, 
not just women.® 

Apparently Messina thinks we can rely on abstracts alone for 
he praises a study by the authors “Bruce B, Spiller GA, Holloway L” 
entitled “Soy isoflavones do not have an antithyroid effect in post- 
menopausal women over 64 years of age.” He lists the journal as 
FASEB and the year 2000, but includes no further information.” Nei- 
ther Pub Med nor the Federation of Science and Experimental Biol- 
ogy (FASEB) website lists this article or any similar article by these or 
other authors. Dr. Northrup also admires this study—which she places 
in Experimental Biology.©’ When asked for a copy of this elusive study, 
Messina replied that it was “an abstract only” but that the full paper 
would be published in the Journal of Medicinal Foods in Fall 2003.° 

The Journal of Medicinal Foods is owned by Mary Ann Liebert 
Inc., publisher of Soya for Health by Stephen Holt, M.D., and its edi- 
tor-in-chief is Sheldon Saul Hendler, Ph.D., M.D., a member of the 
Scientific Advisory Council of Archer Daniels Midland.®:” Further- 
more, the sponsor of this study was the same company, Archer Daniels 
Midland.’! 

Prior to publication, Leah Holloway, Ph.D., one of the three 
original authors and an expert on hormone therapies, was dropped 
without her knowledge” while Messina, a spokesperson for the soy 
industry, came on board. Neither of the two remaining authors has 
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any apparent expertise in thyroid or other hormonal issues. Gene A. 
Spiller, Ph.D., of the Health Research and Studies Center in Los Al- 
tos, CA, has published extensively in the area of vegan nutrition. 
Bonnie Bruce, Ph.D., of the Division of Immunology and Rheuma- 
tology at Stanford University has been active with the Stanford Nu- 
trition Action Program, an experimental trial aimed at reducing di- 
etary fat intake among low-literacy, low-income adults. She has pub- 
lished articles on a variety of subjects, including low-fat vegan diets, 
lipid chemistry, bone density, obesity and bulimia. 

Because the study was complete at the time Messina joined the 
team, his function was clearly that of putting an industry spin on 
the 70 years of research showing soy’s adverse effects on the thy- 
roid. Accordingly, he denigrates the work of four thyroid specialists 
from the renowned Ishizuki Clinic in Japan, relegates a major study 
by thyroid specialists Theodore Kay and Mieko Kimura of Kyoto Uni- 
versity to a listing in the endnotes and skips over the pioneering 
findings of Daniel Sheehan, Ph.D., and Daniel Doerge, Ph.D, top 
toxicologists at the FDA’s National Laboratory of Toxicological Re- 
search. To buttress his case, he even resorts to mention of unpub- 
lished favorable industry studies, referenced as “S. Potter, personal 
communication.” Susan Potter, Ph.D., is Global Director for Health 
and Nutrition of the Solae Company, a joint venture of DuPont and 
Bunge which manufactures processed soy products. 

In a letter to Mothering magazine, Messina states that this study 
“found no adverse effects of isoflavone (90 mg per day) supplements 
on thyroid function in postmenopausal women over a six-month 
period.””’ This statement omits both the title and the conclusion of 
the study, which holds that soy isoflavones do not affect thyroid 
function in individuals who are “iodine replete.” The women in the 
study received the RDA of 150 ug per day of iodine in addition to 
iodine in their diet. The authors conclude that “It is important for 
all individuals regardless of their soy intake to consume adequate 
iodine” and recommend that those who consume large amounts of 
soy should make sure they consume “sufficient iodine.” 
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NOY Irate YT. 
SOY, te (oy RoW aND CAOLES TFEROL 

The soy industry urges men and women to take soy in 
order to lower their cholesterol. This happens in some cases 
but the results are not consistent. This is because soy lowers 
thyroid function, which in turn will raise cholesterol. When thy- 
roxine levels drop, the liver no longer functions properly and 
oroduces excess cholesterol, fatty acids and triglycerides. 

Curiously, T4 levels often go up after beginning feedings 
of soy protein. Although this effect is also not consistent, it 
has occurred often enough with hens, miniature pigs, ham- 
sters, gerbils and rats fed soy or soy-corn diets—as Compared 
to controls fed fish or casein-based diets—to lead to theories 
that soy protein lowers cholesterol because it induces an in- 
crease in plasma T4 concentrations. 

This effect is not necessarily beneficial. As Richard L. 
Shames, M.D., and Karilee Halo Shames, R.N., Ph.D., authors of 
Thyroid Power put it, “An increase in T4, without a correspond- 


ing elevation of T3, not only results in weight gain but In im- 


paired thyroid function generally.” 


SOURGES: 

Staack R, Jeffrey E, Jimenez MD, Wang L, Potter SM. An extract of soy flour 
influences serum cholesterol and thyroid hormones in rats and hamsters. J Nutr. 
1996; 126:3046-3053. 


Forsythe WA. Soy protein, thyroid regulation and cholesterol metabolism. J Nutr, 
1995, 125, 619S-623S. 


Shames, Richard L. Shames, Karilee Halo. Thyroid Power: Ten Steps to Total Health 
(HarperResource, 2001). 





This understates the fact that many parts of the world are io- 
dine depleted and levels have also been decreasing in the American 
diet. The National Center for Health Statistics reports that median 
iodine intake decreased by more than SO percent between the Na- 
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tional Health and Nutrition Examination Surveys (NHANES) of 1970- 
1974 and 1988-1994. The Center also reports that several recent sur- 
veys indicate that the proportion of the U.S. population with low 
iodine levels is increasing.” 

On the website www.veganhealth.org, Messina and his wife, 
Virginia Messina, M.P.H., R.D., issue the following warning to vegans: 
“It is possible that eating a diet with generous amounts of soyfoods 
could be a problem for people whose iodine intake is marginal. And 
that might just include some vegans, since the main sources of io- 
dine in western diets are fish and milk.” The Messinas conclude that 





| recently went through a thyroid scan, needle biopsy and 


a week of worry waiting to find out whether | had cancer of 
the thyroid. As it turns out, | have inflammation of the thyroid 
and have been taking 0.088 mcg of Synthroid. About a year 
and a half ago, | decided to make “healthy” changes in my life 
and started with a thorough medical exam at which time my 
thyroid was tested and | was told | had a normal thyroid. | also 
read a “makeover” book by Marilu Henner and one of her big- 
gest points was that dairy was “evil” and soy was “king.” | 
went ona total soy kick and over the last year have eaten 
tofu, edamame, soy meat substitute, soy cheese, soy butter, 
Soy sour cream, soy cream cheese, soy yogurt and, the main 
culprit, Silk soy milk, especially the chocolate variety. Over 
the last three to six months, | have had 3-6 cups of soy milk a 
day. After reading your website about one week ago, | have 
thrown out a// soy products and plan to let my endocrinolo- 
gist know as | am now concerned about stopping the thyroid- 
depressing soy products and taking Synthroid. | want my 
doctor to be aware of the probable cause of my thyroid dis- 
ease. R.W., Portland, ME 
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the “appropriate response to this is not to limit healthful soyfoods” 
but to “get enough iodine.” They recommend iodized salt and “if 
this isn’t a regular part of your diet, use an iodine supplement.”” 

Another of Messina’s “well-designed” studies was completed at 
the University of Minnesota, St. Paul. Although he asserts that it 
shows the safety of an isoflavones-rich diet, the data actually show 
evidence of soy-induced endocrine disruption along the pituitary- 
hypothalamic-thyroid axis. However, the researchers dismissed these 
findings, stating that they were unable to fathom what they might 
mean. The researchers reported a decrease in T3 concentrations in 
premenopausal women receiving 128 mg isoflavones per day but 
concluded that because no effects were seen on total or free T4 or 
TSH, the results were “unlikely to be physiologically important.””° 
In a second study by the same group, postmenopausal women on 
high-soy isoflavones diets (132 mg per day) showed higher thyroid 
binding globulin (TBG) levels while those on the lower isoflavones 
diet (65 mg per day) showed decreased TBG levels. These confusing 
results led the team to conclude that “while the changes are signifi- 
cant, they may not be physiologically relevant.””’ 

Similarly, a human study partially funded by the Illinois Soy- 
bean Program, showed “small effects on thyroid hormone values 
that are unlikely to be clinically important.”’® 

While none of these soy industry-endorsed studies contain data 
proving adverse effects on the thyroid, they do not establish safety 
either. On the contrary, they leave many unanswered questions. 
Further studies are needed, ones that might do well to enlist the 
services of thyroid specialists who comprehend the difference be- 
tween “optimum” levels of TSH as opposed to “normal” or “aver- 
age” levels and who would consider markers of thyroid function 
other than—or in addition to—those obtained by blood testing, a 
notoriously inaccurate marker of thyroid function. It would be in- 
teresting to see how the results might change if subjects had very 
healthy thyroids to begin with—as was the case with the subjects in 
the Ishizuki study—and not “average” thyroids that could already 


SZ) 


the whole soy story 


I've just been diagnosed as having hyperthyroidism. This 
came out of nowhere and | can’t believe it “Just” happened. 
Several months ago, | quit smoking and having made that 
step, | decided to adopt a much healthier lifestyle. Part of 
this included becoming a vegetarian. | didn’t worry about 
getting the right nutrients because | added soy to my diet. | 
started by replacing meat with soy products—Morningstar 
bacon ‘burgers, hot dogs, etc. Then | read about the soy 
product Revival and began using it everyday for about a 
month, when | got what | thought at the time was the flu. 
The only symptoms | had were a very high temperature and 
a rapid heart rate. Well, the fever went down, but the heart 
rate never did. | thought | had a heart problem, but couldn't 
get a doctor to take me seriously. After all, I’m only 36 and in 
very good health. Or at least | was. The doctor finally ran 
some tests and found out that my thyroid had just “gone 
crazy.” His words not mine....lam so upset, what makes this 
really ironic is that if | would have just kept smoking |’d be 
healthier today. B.F., Heuston, TX 


be considered subclinically hypothyroid. 


Such considerations are important because moderately elevated 


TSH combined with a normal free thyroxine level indicates subclini- 


cal hypothyroidism, a condition in which increased TSH production 


compensates for reduced thyroid hormone secretion to maintain 
normal function. Mike Fitzpatrick, Ph.D., explains: “Subclinical hy- 


pothyroidism is a common condition that may eventually evolve 


toward overt hypothyroidism especially in persons with anti-thy- 


roid antibodies. It is a condition of increasing importance, and its 


prevalence appears to be growing such that studies aimed at defin- 


ing its evolution are warranted. Dietary factors may well play a ma- 
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jor role in the development of this condition since high goitrogen 
intake can increase TSH secretion.”” 

Daniel R. Doerge, Ph.D., of the FDA’s National Laboratory for 
Toxicological Research, adds, “The possibility that widely consumed 
soy products may cause harm in the human population via either or 
both estrogenic and goitrogenic activities is of concern. Rigorous, 
high-quality experimental and human research into soy toxicity is 
the best way to address these concerns.”®° 

Claims of soy industry spokespersons to the contrary, such test- 


ing has yet to prove safety. 























Two years ago | was an energetic, happy-go-lucky, 
healthy person. Then | figured that | needed more protein 
and meat wasn’t good for you, so | switched to soy: soy pro- 
tein shakes, soy ice cream, soy milk, meal replacement bars, 
soy cereal, soy cookies, you name it... if it was soy, | ate it. | 
began to get run down, had severe leg cramps, muscle twitch- 
ing, tinnitis, joint aches and stiffness, gastrointestinal prob- 
lems, and worst of all, hair loss. | got colds with bronchitis 
one after another. | couldn't concentrate long enough to ex- 
ercise and was terribly depressed. | felt like | was in a hole 
that | couldn't get out of. My doctor said that my thyroid and 
hormones fell into the “normal” range. She offered no expla- 
nation other than | was getting old and that’s the way things 
are. 
God bless all the people who are telling their stories. | 
never in my life thought that soy could be bad for people or 
that | would have reactions to it. | am going back to eating 
real, whole, natural foods like our elders ate. My “miracle food” 
turned into a nutritional nightmare. 
P.F., Denver, CO 
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| looking for lowfat and high-protein snack sources. | tried a 
Genisoy bar, liked it and went on a field trip with eight boxes. 
| consumed four to five bars a day (50-75 grams of soy pro- 
tein total.) A few days after returning, | had my first attack of 
supraventricular tachycardia (severe heart arrhythmias). My 
wife was out of town, so while still able to, | called an ambu- 
lance. They took me in and my pulse was converted in the 
emergency room with lV calcium channel blocker. | was given 
an appropriate prescription for the drug, filled it, went home 
and tried to figure out what had hit me. 
| woke up the next morning with another attack. Back to 
the hospital Cwife driving now), ER conversion pulses, blood 
tests, chest X-ray, doctor's visit, elevated creatine and BUN, 
off to Tucson, AZ, to a cardiology hospital where a number 
of tests were made. Nothing wrong. Heart fine. No irregulari- 
ties. Blood sugar, lungs, everything fine. Blood enzymes back 
to normal. They upped the medication and |! went back home 
puzzled. | recollected tiredness for a few days before the first 
attack, a tightness or sense of swelling in the sides of my 
neck, and some poor sleeping and sweating several nights 
previously. After getting back home for the second time, once 
again | slept poorly, had rapid and anxious breathing and 
frequent light palpitations during the day. | am an herbalist, 
so | started doing 60 drops of Lycopus tincture. This stopped 
the palpitations, stopped the stressed breathing and allowed 
me to finally sleep on my left side again. Lycopus has thy- 
roid-lowering properties. | have never consumed soy protein 
before and was shocked to learn that it causes thyroid dam- 
age and that | had almost died from “thyroid storms.” Noth- 
ing else | had done prior to the attacks was different from 
| the norm. MJ; Denier. O 
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SOY INFANT FORMULA 


Oleh COMUrOl TOF DaDy 2 


arents who feed their infants soy formula are unwittingly 
giving them the hormonal equivalent of three to five birth 
control pills per day. The calculations are based on Swiss 





Federal Health Service figures and warnings; they represent a high 
dose of estrogen for anyone.' The amount is especially dangerous 
for infants whose very development requires the right hormones in 
the right place at the right time. Studies on rats, sheep, monkeys, 
and other animals—coupled with growing numbers of reports from 
pediatricians and parents—suggest that the estrogens in soy infant 
formula can irreversibly harm the baby’s later sexual development 
and reproductive health.?* 

“Infants on soy formula have been identified as a high-risk 
group,” writes Iain Robertson, Ph.D., senior toxicologist at Auckland 
University Medical School in New Zealand, “because the formula is 
the main source of nutrient, and because of their small size and 
developmental phase.”* Bernard Zimmerli, Ph.D., of the Federal Of- 
fice of Health, Berne, Switzerland, agrees: “The hormonal environ- 
ment of the newborn child has profound effects on the individual 
development process.”*° 
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Robertson and Zimmerli do not speak alone. So many of the 
world’s top pediatricians, endocrinologists and toxicologists have 
perceived a danger that the Weston A. Price Foundation in Washing- 
ton, DC, and concerned citizens led by Valerie and Richard James in 
New Zealand have lobbied for a ban on the sale of soy infant formu- 
las except by prescription.”* Daniel Sheehan, Ph.D., formerly Senior 
Toxicologist at the U.S. Food and Drug Administration’s National 
Center for Toxicological Research in Jefferson, Arkansas, states un- 
equivocally that infants fed soy-based formulas have been placed at 
risk in a “large, uncontrolled and basically unmonitored human in- 
fant experiment.”” 


TIMING IS EVERYTHING 

A crucial time for the programming of the human reproduc- 
tion system is right after birth—the very time when many non- 
breastfed babies get bottle after bottle of soy formula. Normally dur- 
ing this period, the body surges with natural estrogens, testoster- 
ones and other hormones that Mother Nature intended to occupy 
receptor sites on cells where they serve to set off a series of bio- 
chemical reactions. The newborn’s reproductive system is thus pro- 
grammed to mature from infancy through puberty and into adult- 
hood.!°!2 

For infants on soy formula, the programming may be inter- 
rupted. The phytoestrogens in soy formula—the isoflavones—bear 
a strong resemblance to the natural estrogens produced by the hu- 
man body as well as to the synthetic estrogens found in contracep- 
tive pills. Strictly speaking, soy estrogens are not hormones but “es- 
trogen mimickers,” but the bottom line is that the human body 
mistakes them for hormones.'* 

The result is that alien soy phytoestrogens can take over the 
receptor sites in cells and tissues intended for estrogen, progester- 
one, testosterone and other real hormones. Adults attempting to 
prevent hormonally driven breast and prostate cancers might possi- 
bly benefit from the pharmaceutical use of soy isoflavones acting as 
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antagonists to endogenous estrogens. (The evidence is mixed.) Babies, 
however, can be irreversibly harmed if clogged receptor sites delay or 
stop normal, necessary development."* 

Soy phytoestrogens can also obstruct the very production of es- 
trogen and testosterone. By occupying—and inactivating—hormone 
receptor sites in the brain, they block messages normally transmitted 
by cell signal transduction pathways.!*'” 

Soy isoflavones also interfere by inhibiting the action of en- 
zymes. The job of 17 B-hydroxysteroid oxidoreductase type 1 is to con- 
vert estrone into the body’s principal form of estrogen, which is known 
as estradiol. This enzyme performs the same task of biosynthesis of 
testosterone from the androgen androstenedione. Jn vitro studies prove 
that soy isoflavones are potent inhibitors of 17 B-hydroxysteroid oxi- 
doreductase and are able to inhibit the synthesis and metabolism of 
estradiol, testosterone and other steroid hormones.!*2° 

Isoflavones can also inhibit enzymes called protein tyrosine ki- 
nases, which add phosphate to intracellular proteins and are neces- 
sary for the action of insulin-like and epidermal growth factors. The 
soy isoflavone genistein, for example, blocks transforming growth 
factor, which in turn decreases the aromatization (that is, the trans- 
formation due to the action of the enzyme aromatase) of androgens 
to estrogens. Aromatase is an enzyme needed for many jobs related to 
fat accumulation, lipid metabolism, insulin resistance, vascular repair 
and bone mineralization.?'° 

Some of soy’s hormonal effects may be reversible in adults, fol- 
lowing restoration of normal estrogen activity.?””? In newborns, the 
effects are more likely to be irreversible. Cliff Irvine, D.V.Sc., D.Sc., an 
endocrinologist at Lincoln University, New Zealand, explains: 

“It has long been known that modification of the sex steroid 
milieu in neonatal rodents alters reproductive axis function and 
sexual behavior and leads to structural changes in specific areas of 
the brain. The effects of neonatal steroid treatment, although irre- 
versible, are often not manifested until the reproductive system is 
activated at puberty. Moreover, there is only a limited window dur- 
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SO YE ST ROGENS INelie DIETS 
OF ADULTS AND INFANTS 


Average Isoflavones 
lsoflavone per kg of 
Intake body weight* 


China (1990 survey)'?® 5 mig 0.05 mg 
Japan (1996 survey)!°9 10 mg O77 tg 
Japan (1998 survey)" 25 fag 0.42 mg 
Japan (2000 survey)" 28 mg 0.47 mg 


In iodine-replete men and women 

the amount causing thyroid 

suppression after 3 months "4 

IN premenopausal women, 

causing hormonal changes 

after one month's AS Gag 


FDA recommended amount for 
adults to lower cholesterol"4."5 25 Mg 


In infants receiving soy formula"® 38mg 


*At 60 kg for adults, 6 kg for infants. 


The average dose of isoflavones in soy formula is 38 mg 
isoflavones per day. On a body-weight basis, this intake of 
isoflavones is an order of magnitude higher than the amounts 
causing thryoid problems and endocrine disruption in adults. 
Would any parents, given these figures, take a risk by feeding 
their infants soy-based infant formula? 


SOURCE: Table compiled by Sally Fallon, President of the Weston A Price 
Foundation. 
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ing development, the ‘critical period,’ when sex steroids can markedly 
influence neuronal structure and function. 

“In humans, unlike rodents, this critical period was thought to 
occur before birth. However, recent theories on human sexual dif- 
ferentiation propose that there are several critical periods for devel- 
opment which occur not only prenatally but also during the early 
postnatal period. The timing of these critical periods seems to vary 
from tissue to tissue so that a temporary perturbation of the sex 
steroid environment may affect the development of only the one 
tissue that was passing through its critical period at that time. In 
extreme cases, this can lead to the development of sexual mosaics in 
which masculinized and feminized tissues coexist within the same 
body. Because the cerebral cortex develops late relative to other neu- 
ral regions, the postnatal critical periods may be particularly impor- 
tant for cognitive development and other aspects of behavior that 
are mediated cortically. °° 

Most studies purporting to prove that infants on soy formula 
develop “normally” consider only height, weight and other obvious 
measurements of growth in infancy and early childhood. This does 
not prove safety or normal development. As Dave Woodhams, Ph.D., 
of the Soy Online Network in New Zealand, puts it, claims that soy 
babies have been “successfully raised” are mere speculation until “it 
has been determined that in all respects their histories are the same 
as those of people who were raised on breast milk or on alternative, 
non-soy formulas.”*! 


SOY IMPEDES THE SEXUAL MATURATION OF BOYS 

Male infants experience a testosterone surge during the first 
few months of life and produce androgens in amounts equal to those 
of adult men. So much testosterone at such a tender age is needed to 
program the boy for puberty, the time when his sex organs should 
develop and he should begin to express male characteristics such as 
facial and pubic hair and a deep voice. If receptor sites intended for 
the hormone testosterone are occupied by soy estrogens, however, 
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appropriate development may never take place.**3° 

Rats given the soy isoflavone genistein just after birth show 
significantly retarded spermatogenesis at puberty, smaller testicles, 
altered follicle stimulating hormone (FSH) levels, diminished fertil- 
ity and altered mating behavior.’ Soy estrogens given to newborn 
rats may also prevent proper development of the excurrent duct in 
the testes.38 In mice, soy estrogens given to neonates have led to 
reduced expression in adulthood of estrogen receptor alpha and an- 
drogen receptors in the testes.°” 

In infant male monkeys, blocking the testosterone surge sig- 
nificantly delays puberty. Upon reaching puberty, such monkeys have 
lowers levels of plasma luteinizing hormone (LH) and testosterone 
concentrations, smaller testicles and lower sperm counts compared 
to normal controls.*° Other problems seen include permanent im- 
pairment of the central nervous system pathway regulating gona- 
dotropin-releasing hormone (GnRH) secretion, compromised sexual 
behavior and reduced bone density.*"** In all of these studies, re- 
searchers noticed no adverse effects whatsoever before puberty.* 

Male marmoset monkeys given soy formula showed testoster- 
one levels that were 53 to 70 percent lower than those of their dairy- 
formula fed twin brothers. This occurred even though the levels of 
isoflavones in the monkey diets were 40 to 87 percent lower than 
the levels reported in four-month-old human infants fed a 100 per- 
cent soy-based formula diet. Less clear is why the numbers of mon- 
keys’ Leydig cells (interstitial cells of the testis and chief source of 
androgens) increased by an average of 74 percent in soy formula-fed 
animals in that study although there were no consistent differences 
in Sertoli or germ cell numbers. A decrease in testosterone generally 
results in decreased Leydig cell numbers, so these results are confus- 
ing. What is clear is that significant endocrine disruption occurred 
and that long term effects need to be investigated. Richard Sharpe, 
M.D., Director of the Medical Research Centre for Reproductive Bi- 
ology in Edinburgh, Scotland, pulled no punches when he concluded, 
“It is therefore considered likely that similar or larger effects to those 
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shown here in marmosets may occur in human male infants fed 
with SFM [soy formula milk].“* 

To date, most of the evidence damning either soy formula—or 
levels of phytoestrogens equivalent to those that would be found in 
soy formula—occurs only in animal studies. After all, investigators 
cannot ethically do sex steroid lowering experiments on humans. 
However, ample evidence exists of medical conditions in which a 
deficiency of male sex hormones in infancy have led to physical, 
mental and behavioral deficits at puberty. Such studies have shown 
that the androgens must be replaced at infancy—not later—for pu- 
berty to proceed normally.***” 

Now that sales of soy formula have been a growth industry for 
more than 30 years, it is probably not coincidental that pediatri- 
cians are reporting greater numbers of boys whose physical matura- 
tion is either delayed or does not occur at all. Breasts, underdevel- 
oped gonads, cryptorchidism (undescended testicles) and steroid in- 
sufficiencies are increasingly common. Although an undescended 
testicle is a fairly easy matter to correct surgically, the condition in- 
creases a boy’s risk of later developing testicular cancer. Unlike cases 


in the past, boys now diagnosed with delayed puberty are more likely 













| have eleven-year-old fraternal twin boys. One of the 
boys (A) was fed soya milk formula due to lactose intoler- 
ance; he was approximately 3 months old at commencement. 
There is a marked difference in the boys’ development and 
body shape. For example, his twin (B), breastfed and given 
regular formula only, is slim, wiry, active and highly articulate. 
A is overweight, sluggish and whilst tests show he is highly 
intelligent, he is underachieving. He also has excessively large 
breasts in relation to the size of the rest of his body. 

Co, Jondon, WK 
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to be of normal weight or overweight and as tall as controls.*#**° 

Sperm counts are also falling. Between 1940 and 1990, sperm 
counts dropped from an average of 113 million sperm per milliliter 
of semen to 66 million. Since the 1970s, sperm counts have dropped 
about 2 percent per year and sperm quality has also declined.5!* 
“Our research suggests that the damage occurs during the first three 
months of development in the womb, during infancy and early child- 
hood,” says Dr. Sharpe. The cause? “The environmental chemicals 
in plastics and soy foods. Once taken into the human body, they 
both mimic the effects of the female hormone estrogen.”>* 

Although some boys who experience delayed puberty normal- 
ize without apparent long-term, adverse effects on their sexual be- 
havior or fertility, legitimate concerns remain.>°>°* The higher the 
level of estrogens at key developmental stages, the greater the inter- 
ference with the production of androgens or androgen receptor sites 
and the greater the chance of emasculation. 

Soy estrogens from infancy have also been linked to rising rates 
of ADD/ADHD and learning disabilities,*’°’ problems more often 
diagnosed in boys than girls. Childhood experts remain puzzled about 
the cause, but primate studies show that a deficiency of male hor- 





My seven-year-old son was fed ISO formula for several 
months and grew in height and weight way off any of the 


normal charts. Despite making many enquiries about this, 
no doctor or hospital nutritionist has ever mentioned any 
possible link to thyroid problems. He is not a huge eater 
and is very active but Is approximately 1.5 meters tall (4 foot, 
ll inches) and weighs 55 kilograms (121 pounds) at age 7. 
Also, he has small genitals and is teased at school for both 
his weight and his “small willy.” 





D.G., Manchester, UK 
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mones will impair the development of spatial perception and visual 
discrimination. And human studies have shown diminished spatial 
ability in androgen-deficient men.” In monkeys, deficiency of male 
hormones impairs the development of spatial perception, which in 
humans is normally more acute in men than in women.®' Future 
patterns of sexual orientation may also be influenced by the early 
hormonal environment.” 


SOY ACCELERATES THE SEXUAL MATURATION OF GIRLS 

Soy formula is bad news for girls as well. In female infants, 
natural estrogen levels approximately double during the first month 
of life, then decline and remain at low levels until puberty.®° With 
increased estrogens in the environment and diet, an alarming num- 
ber of girls are entering puberty much earlier than normal. One per- 
cent of all girls now show signs of puberty, such as breast develop- 
ment or pubic hair, before the age of three. By age eight, 14.7 per- 
cent of Caucasian girls and 48.3 percent of African-American girls 
had one or both of these characteristics. 

Environmental estrogens from plastics, pesticides and meats 
have been implicated, but some pediatric endocrinologists also be- 
lieve that soy is contributing to the epidemic of a condition known 
as precocious puberty.®’ Precocious puberty is defined as puberty oc- 
curring in boys under the age of 9, white girls under the age of 7 and 
African American girls under the age of 6, and it involves premature 
activation of the hypothalamic-pituitary-gonadal axis. A variation 
known as precocious pseudopuberty involves the presence of sex 
steroids independent of pituitary gonadotropin release. 

Early maturation in girls heralds reproductive problems later in 
life, including amenorrhea (failure to menstruate), anovulatory cycles 
(cycles in which no egg is released), impaired follicular development 
(follicles failing to mature and develop into healthy eggs), erratic 
hormonal surges and other problems associated with infertility. As 
the mammary glands depend on estrogen for their development and 
functioning, the presence of soy estrogens at a susceptible time might 
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predispose girls to breast cancer, another condition that is on the rise 
and definitively linked to early puberty. 

Although fewer researchers have looked at the sex steroid mi- 
lieu in females than in males, enough animal studies exist to con- 
clude that soy could compromise a girl’s reproductive development. 
Soy protein isolate fed to female rats in various studies has acceler- 
ated puberty, increased uterine weight, decreased serum 17 B-estradiol 


My daughter was breastfed until | became ill when she 
was five months old. She was weaned very suddenly from 
me and suffered a serious body rash, which my doctor at- 
tributed to cow’s milk formula. He suggested that | give her 
soy formula and informed me that it was a “healthier option” 
than cow’s milk. This advice was given in August 1996, one 
month after the Ministry of Health warning about soy for- 
mula. | trusted my GP’s expertise and | believed that a proa- 
uct could not possibly be on sale for consumption by in- 
fants, unless it had been tested and approved. | now fear 


that my trust was misplaced. My daughter consumed soy for 


just over 12 months. In her second year, she surged in growth 
beyond what our families or we would have expected ac- 
cording to our family sizes. Shortly after her fourth birthday, 
she began to experience a regular feminine discharge, which 
Still persists today. The discharge has been repeatedly inves- 
tigated, without conclusion, and she has seen a gynaecologist 
a number of times, something that strikes me as very odd at 
such a tender age. | recently learned about the potential 
dangers of soy formula and | have investigated matters as 
fully as | possibly can. My research has taken me around the 
world and my conclusions are very ominous. 

P.W., Auckland, New Zealand 
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concentrations, caused premature anovulatory cycles and increased 
multioocyte follicles in their ovaries.°*”3 Mice injected with large doses 
of the soy isoflavones genistein soon after birth showed altered mam- 
mary gland development (possibly reducing their susceptibility to 
chemically induced tumor development as adults) as well as impaired 
ovarian follicular development and cycles (impairing fertility).’*”° 


To date, the most important study looking at effects on human 
female infants took place in Puerto Rico. Researchers investigating 
the possible cause of premature thelarche (breast development be- 
fore the age of eight) evaluated a number of possible causative fac- 
tors, including dietary and environmental estrogen exposure and 
maternal history of premature sexual development. No conclusive 
associations were found in subjects more than 2 years old at the 
onset of thelarche, but researchers found a significant association with 





Personally, | am fortunate to have a friend who is very 


close to a scientist in England. Five years ago, he said, “No 
amount ofsoy is good for you; dont eaf it." | don't, out i16 
years ago, | fedit tomy baby girl who had a problem with milk. 
She now has all the symptoms of a classic soy baby—menstru- 
ated at the age of 10, low thyroid, frequent intense migraines, 
learning disabilities and a skin disease that has been associ- 
ated with thyroid called vitiligo. | believe that | harmed her by 
feeding her soy formula, and the fact that there wasn’t even a 
whisper that | might be hurting her makes it worse. | recently 
picked up an old book (1950) on thyroid in the library which 
clearly stated that soy had negative impact on thyroids. That 
information was known 50 years ago, but it has been silenced 
by marketing payola. And knowledge of this conjures rage in 
me. Ay R. whendon, Wk 
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soy formula among the girls whose breasts developed before the age 
of 2. Two other—far less significant—associations were made: mater- 
nal cystic ovaries and eating chicken.’’ More recently, the high rates 
of premature breast development in Puerto Rico have been linked with 
phthalates, chemicals used in the manufacture of plastics, lubricants 
and solvents, that can mimic or alter activity of sex hormones in 
animals.’ This data, too, fell short of proof, suggesting the need to 
consider multifactorial dietary and environmental causes. 

Yet soy proponents have dismissed the very possibility that soy 
could be part of the problem, blaming “growth hormone factors” in 
meat products as the cause (though nothing in the study supports 
that conclusion) or by criticizing the methodology of the study, 
which depended upon interviews with subjects and accurate recall. 
The last is a common criticism of a retrospective study although the 
assumption that parents would accurately remember details as basic 
as the type of infant formula used and as alarming as the develop- 
ment of breasts in their toddlers is a reasonable one. 

Researchers with ties to the soy industry tend to leave out the 
1986 Puerto Rico study whenever they make claims for the safety of 
soy infant formula. For example, Karen Oeter Klein, M.D., of DuPont 
Hospital for Children wrote in Nutrition Reviews in 1998 that the medical 





My daughter is 8 years old and she is beginning to de- 


velop breasts and hair under her arms. She was breastfed 
but ingested heavy amounts of soy products most of her life. 
| We are no longer using soy, but her teeth have permanent 
staining and now the early development. Is there any doctor 





or person | can speak with about this? She is just not ready | 
on so many levels for puberty and | am very concerned with | 
the adverse effects of early onset puberty. 

R.T., Kansas City, MO 


r ee 
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literature provides “no evidence of endocrine effects ... and no changes 
in timing of puberty.” This statement is false. Had Dr. Klein found 
fault with the 1986 Puerto Rican study, then she had an obligation to 
describe her objections. Instead, she omitted the study altogether and 
noted the adverse effects of isoflavones on hormone levels, uterine 
weight and fertility in various animal species, concluding that “differ- 
ent species and different tissues are affected by isoflavones in mark- 
edly different ways. It is difficult to know which tissues, if any, are 
affected in infants, and the variation among species makes extrapola- 
tion to infants inappropriate.”” 

Dr. Klein may think “extrapolation” inappropriate; others might 
think that the lack of “extrapolation” constitutes treachery. Indeed, 
some tissues in every animal species studied to date have been ad- 
versely affected by soy—so adversely that Dr. Sharpe came to a more 
responsible conclusion: “I’ve seen numerous studies showing what 
soy does to female animals. Until I have a reassurance that it doesn’t 
have this effect on humans, I will not give soy to my children.”®° 

Furthermore, Dr. Klein appears to have redefined the endocrine 
system to exclude the thyroid gland, as she ignores extensive evi- 
dence of autoimmune and other thyroid damage (see Chapter 27). 
Finally, she fails to examine suppressant effects on the immune sys- 
tem (see Chapter 30) and ignores the fact of higher incidences of 
insulin dependent diabetes in soy-fed children."' 

Dr. Klein’s reluctance to extrapolate and her omission of the 
Puerto Rican study and all the thyroid studies may be due to the fact 
that DuPont, owner of Protein Technologies International, the lead- 
ing manufacturer of soy protein isolate, supports the hospital where 
she works; that the Soy Infant Formula Council sponsored her re- 
view; and that the trustees of Nutrition Reviews include representa- 
tives from industry giants such as Monsanto, Cargill, Heinz and Kraft, 
among others.* 
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STROM ON THE HORIZON 

Recently a team of researchers headed by Brian L. Strom, M.D., 
studied the use of soy formula and its long-term impact on repro- 
ductive health and announced only one adverse finding: longer, more 
painful menstrual periods among the women who’d been fed soy 
formula in infancy.®3 Dr. Strom’s conclusion, that the results were 
“reassuring,” made newspaper headlines all over the world. But the 
data in the body of the report was far from reassuring. Mary G. Enig, 
Ph.D., President of the Maryland Nutritionists Association; Naomi 
Baumslag, M.D., Clinical Professor of Pediatrics at Georgetown Uni- 
versity and President of the Women’s International Public Health 
Network; Lynn R. Goldman, M.D., M.P.H., Environmental Health 
Sciences, Johns Hopkins University; Retha Newbold, Ph.D., National 
Institute of Environmental Health Sciences, Research Triangle Park, 
NC; and other experts who analyzed the findings, noted numerous 
flaws in both the design and reporting of this study,*** including: 


¢ Failure to include mention of statistically significant, higher 
incidences of allergies and asthma in the study’s abstract— 
the only part read by most busy health professionals and 
media reporters. 


¢ Glossing over or omitting from the main body of the report 
gynecological problems such as higher rates of cervical can- 
cer, polycystic ovarian syndrome, blocked fallopian tubes, 
pelvic inflammatory disease, hormonal disorders and mul- 
tiple births. 


¢ Manipulation of statistics by not evaluating still births or 
failure to achieve pregnancy (higher in the soy-fed women) 
but evaluating miscarriages (slightly higher in the dairy-for- 
mula-fed group). 
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¢ Excluding thyroid function as a subject for study (although 
thyroid damage from soy formula has been the principal con- 
cern of critics for decades). Nonetheless, thyroid damage can 
be surmised by the fact that the soy-fed females grew up to 
report higher rates of sedentary activity and use of weight-loss 
medicines. 


¢ Conducting the entire study by telephone interviews, ask- 
ing subjective questions, and performing no medical exami- 
nations, laboratory tests or other objective testing. Breast 
development, for example, was gauged by asking participants 
at which age they first bought their bras. 


My daughter was on soya milk formula from 4 weeks old 
to approximately 3 years old. The reason she was put on it 
was she couldn't tolerate my breast milk. At the age of 2, her 


whole body started to swell starting from her left arm and 


quickly spreading over her entire body. She was in hospital 
and swollen like this for 3 weeks despite being given ste- 
roids. They never did find out what caused It. She was tested 
for thyroid problems at 4 years old after an initial test showed 
a problem, but the second test came back clear. She has had 
lots of on-going problems, joint pains being the most fre- 
quent. She has had several broken bones, the worst was a 
spiral fracture of the femur caused simply by her jumping 
over my sewing machine cord. She developed breasts at a 
very early age and despite her tiny frame started her men- 
strual cycle at ll years old. It was full on from the start, lasting 
up to 7 days and very heavy with terrible back pain. Some- 
times she said she just wanted to die. Her GP is trying to find 
a contraceptive pill that will help. E.S., Sydney, Australia 
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Providing no information on the ages at which formula feed- 
ing ended, the dose length or the quantity of the soy 
isoflavones (all of which are basic requirements of valid toxi- 
cology studies).* 


Using the criteria “trade school, college and post college” as 
a measure of intelligence, thus rating a graduate of a beauty 
school at the same level as someone who received a doctor- 
ate degree. The researchers could only have obtained mean- 
ingful conclusions by breaking these out into separate cat- 
egories. 


Following up infants who were given soy formula as infants 
for just 16 weeks (though serious damage can occur for at 
least the first nine months in boys and the first six months 
in girls) and failing to obtain any information about whether 
the subjects in the study took soy formula after the initial 
16-week study period or ate soy foods during childhood.** 


Using a study group of 282 soy-fed persons that was too small 
for most of the negative findings to become “statistically 
significant.” 


The design and presentation of this study actually hide the ad- 


verse effects of soy, rather than reveal them. It was funded by the 


National Institutes of Health and the International Formula Coun- 


cil (a trade group that represents formula manufacturers) and car- 


ried out under the auspices of the Fomon Infant Nutrition Unit at 


the University of Iowa. The Fomon Infant Nutrition Unit receives 


support from the major formula manufacturers Ross Products Divi- 


sion of Abbott Laboratories, Nestlé and Mead Johnson Nutritionals. 
As Dr. Joseph Mercola commented in his weekly health ezine, “If 


you can believe a ‘telephone interview’ study funded by the baby- 


formula industry, then maybe you will believe this nonsense.”®’ 
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SOY DANGERS ARE NOT EXAGGERATED 

Most of the published data on the epidemic of emasculated 
boys, premature puberty, reprodutive system abnormalities and infer- 
tility implicate environmental estrogens such as PCBs and DDE (a break- 
down product of DDT), not soy phytoestrogens as the probable cause.** 


GIRL INTERRUPTED: WHY AFRICAN-AMERICAN 
GIRLS GROW UIP TOO SOON 


Why are so many young girls entering puberty earlier 
than usual? And why are 48.3 percent of African-American 
girls—compared to 14.7 percent of Caucasian girls—devel- 
oping breasts, pubic hair and even menstruating before the 
age of 8?!” Although blacks now experience earlier pOuber- 
ties than whites, it is apparently a recent phenomenon and 
not a racial difference."%"9 

Early puberty is generally blamed on exposure to the 
ever increasing numbers of xeno (foreign) estrogens in the 
modern environment. Estrogens—or estrogen mimickers— 
are widely found in plastics, pesticides and commercial ani- 
mal products. Although it has been known for decades that 
soy estrogens trigger accelerated maturation In female ani- 
mals of every species, few people, until recently, thought of 
putting soy foods on the estrogen danger list.'2!2! 

Yet of all the estrogens to be found in the environment, 
soy Is the likeliest explanation of why African-American girls 
reach puberty so quickly. Since its establishment in 1974, the 
federal government's WIC (Women, Infants and Children) 
orogram has provided free infant formula to teenage and 
other low-income mothers. Because of perceived lactose in- 
tolerance, African American babies are very likely to receive 
soy formula. 
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The media focus on the dangers of environmental chemicals but the 
“health” benefits of soy have also made it easy to overlook the role of 
soy estrogens. Unfortunately, a whole lot of people seem to think that 
soy formula has been around for centuries and so must be safe. As we 
discussed in Chapter 12, this is simply not true. Soy formula is neither 
natural nor traditional. 


My nine-month-old daughter has been on soy formula 
since she was approximately three months old. In the past 
month, | noticed that her breasts were developing. At first, | 
thought it was because she Is a chubby baby. Then | started 
noticing a clear Mucus vaginal discharge occurring periodi- 
cally. The second time | saw the discharge, | noticed a slight 
pink color in it. | called the pediatrician’s office to see whether 
| should be concerned. They told me to just keep an eye on 
it. The discharge went away for approximately a week and 
finally, one morning when | changed her diaper | noticed 
that the diaper had a pinkish hue to it. | called the doctor 
and brought her in. 

They examined her and found nothing. They suggested 
it might be a urinary tract infection or perhaps the diaper 
was just reacting to the acid in her urine, thus resulting in 
the pink color. They sent me home with a specimen bag to 
try to capture her urine. The bag did not work and | ulti- 
mately had to bring her into be catheterized. The urine tested 
negative. | mentioned to the doctor that | did not think blood 


was in the urine. | thought it was just being washed out by 


the urine because | had seen some slight bloody discharge 
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ISOFLAVONES IN BREAST MILK 

A popular argument in support of soy infant formula claims 
that Japanese women eat a lot of soy products and so must have high 
levels of soy phytoestrogens in their breast milk. Therefore, if prob- 
lems could arise from soy phytoestrogens in infants, we would see it 
in Japanese children. When soy advocates came to this conclusion a 
decade ago, no one had actually measured the levels of soy isoflavones 
in breast milk. Since then, researchers have discovered that isoflavones 
are almost nonexistent in breast milk, even in vegetarian women who 
consume copious quantities of tofu, soymilk, soy protein shakes and 
other soyfoods. Cow’s milk and goat’s milk formulas are also almost 
entirely free of isoflavones.*?,° 

“Isoflavones were not detectable in human breast milk regard- 
less of the mother’s soy consumption,” says Cliff Irvine, D.V.Sc., D.Sc., 
whose tests established a level of soy phytoestrogens in breast milk 


the night before. He dismissed my claim. 

Then the next evening she developed a fever so | brought 
her back again thinking it might be related to the bleeding. It 
turned out to be an ear infection. But during that visit, | asked 
if he thought the bleeding might be hormone related and | 
pointed out that her breasts seemed swollen. He looked and 
said it was normal for some babies. She was then put on anti- 
biotics for her ear infection. Over the course of the next day 
or so the bleeding seemed to have gone away, but | noticed 
that her face was broken out and that she was developing 
brown “peach fuzz” in her pubic area. It was then completely 
clear to me that this was hormonal and | needed to take mat- 
ters into my own hands to get her to a specialist. Today, my 
husband came across an article about the link of soy formula 


and premature puberty. | was sickened and stunned when | 


read it. | would never have linked the two. 
H.S., Philadelohia, PA 
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at less than 0.0] mg per liter. In contrast, the total isoflavone con- 
centrations in soy infant formula (properly diluted as per package 
instructions) were “at least 660 times higher than the maximum 
level possible in breastmilk.” Irvine also reported that the hormones 
in oral contraceptive pills were transferred into breast milk in mi- 
nuscule quantities, as were ovarian steroids used to induce lactation 
in cattle.”! 

Adrian Franke, Ph.D., of the Cancer Research Center of Hawaii 
in Honolulu found a maximum of 0.02 mg phytoestrogens per liter 
of breast milk, or about 1/1,000 of the concentration measured in 
soy infant formula.””? In yet another study, Kenneth D. R. Setchell, 
Ph.D., of the Children’s Hospital and Medical Center in Cincinnati, 
Ohio, arrived at similar figures and concluded, “The levels of 
phytoestrogens in soy formula are many times higher than in the 
breast milk of high soy consumers. Daily exposure of infants to 
isoflavones was four to eleven fold higher (on a body weight basis) 
than the dose that has hormonal effects in adults consuming soy 
foods. Circulating concentrations were 13,000 to 22,000 times higher 
than plasma estradiol concentrations in early life and sufficient to 
exert biological effects, whereas the contribution of isoflavones from 
breast milk and cow milk was negligible.”” 


MATERNAL HORMONES 

Finally, soy advocates argue that the isoflavones in infant for- 
mula are not likely to be a problem because breastfed infants con- 
sume high levels of the maternal hormones estradiol, estriol and 
estrone—the principal forms of estrogen found naturally in the hu- 
man body. This is true, but the estrogenic effect of the maternal 
hormones is far less—perhaps only one percent that of the 
phytoestrogens in soy formula. Although estradiol is 1,200 times 
stronger than the principal soy estrogen genistein, soy formula con- 
tains 130,000 times more isoflavones than human breast milk.?*6 
Furthermore, the level of estradiol in human milk declines soon af- 
ter birth and nearly disappears after two to three weeks. The soy 
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phytoestrogens in soy infant formula, however, remain at a consis- 
tently high level. 

Woodhams concludes: “The human infant has adapted to the 
presence of maternal hormones in breast milk immediately after birth 
and evolved the means to metabolize them safely. It is only in the 
last few generations that infants have been challenged with the alien 
estrogen mimickers from soybeans.”?’ 


CAN INFANTS ABSORB ISOFLAVONES? 

The answer is yes. 

When Setchell quantified the phytoestrogens in breast milk, 
he also measured intake and excretion rates and concluded that he 
“had no doubt that soy phytoestrogens accumulated in the body.””® 
Similarly P.S. Venkataraman found that babies fed from birth on soy 
formula partially absorb isoflavones in the stomach and small intes- 
tine; these isoflavones show up in hydrolyzed form in the blood, 
undergo further metabolization in the liver and then circulate to all 
organs and tissues of the body including the brain before excretion 
in the urine. Infants drinking soy formula excreted significantly more 
genistein in the urine than infants drinking cow’s or mother’s milk. 
This research shows that infants are very capable of hydrolyzing the 
soy isoflavones into active forms and absorbing them.” 

At the Fourth International Symposium on the Role of Soy in 
the Prevention and Treatment of Chronic Disease in San Diego in 
November 2001, Setchell stated that infants cannot metabolize 
phytoestrogens into the more potent equol because they lack the 
gut flora. Yet in an earlier report Setchell stated: “Although the gut 
is sterile at birth, during the first week of life it rapidly develops a 
bacterial flora. Whether in early life the bacterial enzymes which in 
adults are responsible for the conversion of daidzein-glycoside in 
soya to equol are present, remains to be established. If so the infant 
may be subjected to concentrations of this weak estrogen which are 
well in excess of endogenous estrogen levels and if not it is probable 
that the precursor daidzein, itself a weak estrogen may be absorbed 
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and excreted in the urine as the glucuronide conjugate, as shown in 
adults. Therefore, the potential effects of subjective infants as well as 
adults to relatively large amounts of dietary phytoestrogens remains 
to be evaluated.” 


DARE WE “WAIT AND SEE?” 

Until soy isoflavones are definitively linked to reproductive tract 
abnormalities, infertility and other health problems in humans, most 
health authorities recommend that we “wait and see.” That could 
be a terrible mistake. 

In the 1940s and 1950s, many western women took another 
estrogen, diethylstilbestrol (DES), early in their pregnancies in a 
misguided attempt to prevent miscarriage. That fact is relevant not 
only because DES bears a striking structural similarity to some plant 
estrogens—including soy isoflavones—but because it took more than 
20 years before the full spectrum of harmful effects was observed. 
(The FDA did not ban DES until 1971.) Female offspring of women 
who took DES are prone to abnormalities of the vagina and cervix, 
reduced fertility and a high risk of developing a rare but lethal form 
of vaginal cancer called clear-cell adenocarcinoma. Male offspring 
show reduced fertility and a higher-than-normal incidence of genito- 
urinary tract abnormalities.’®’ 

DES is 100,000 times more potent than soy phytoestrogens. 
However, the large quantities of phytoestrogens in soy products are 
more than enough to compensate for their lower potency. When 
the effects of isoflavones in fetal and neonatal animals have been 
studied, they have paralleled those observed in human infants ex- 
posed to DES. While researchers need to be careful about extrapolat- 
ing results from one species to another, it is prudent to heed warn- 
ing signs. 0710 

The soy industry has known about the DES connection for at 
least two decades. In 1985, Setchell wrote: “In spite of the contro- 
versy that surrounds the exogenous addition of estrogens such as 
diethylstilbestrol (DES) as a growth promoter in animals and its con- 
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tamination in food, relatively little consideration appears to have been 
given to the contribution of naturally occurring plant estrogens in 
the diet. Indeed, while the potency of DES far exceeds that of either 
the endogenous estrogens or the phytoestrogens, the amounts con- 
sumed of the latter are significantly greater. The effects of plant estro- 
gens in man should however be of some concern, particularly since it 
has been suggested that soya might be as beneficial a growth pro- 
moter as DES in animals. For example, the concentrations of 
phytoestrogens in soy, calculated to match 0.5 ppb of DES are well 
within the concentration range of commonly consumed soy prod- 
ucts.”105 

In 1979, University of Wisconsin scientists warned that “likely 
human exposure to phytoestrogens when measured in DES equiva- 
lents is considerably higher than likely human exposure to DES in 
liver from cattle treated with DES as a growth stimulant.”'™ 

The soy-DES connection has, if anything, grown stronger with 
time. Recent studies indicate that genistein may be even more carci- 
nogenic than DES, if exposure occurs during critical periods of dif- 
ferentiation—as is always the case with growing babies. Within one 
month, mice fed a modified soy protein diet had significantly higher 
incidences of vulvar carcinomas than mice fed control diet, leading 
Retha Newbold, Ph.D., of the National Laboratory of Toxicology, 
National Institute of Environmental Health Sciences, to conclude: 
“The use of soy-based infant formulas in the absence of medical 
necessity and the marketing of soy products designed to appeal to 
children should be closely monitored.”'°’ 


| — — — —— _ — —_ ————EE 


BRITISH WARN AGAINST SOY FORMULA 





In 2003 the British Dietetic Association issued a posi- 
tion statement warning against the possible dangers of soy 
infant formula. It advised dietitians to discourage the use of 
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soy protein in children during the first six months of life “to 
avoid sensitization to soya protein and exposure to 
phytoestrogens while organ systems remain at their most vul- 
nerable. This would include soy infant formula and soya prod- 
ucts such as desserts, etc. When a soy-based formula is used 
parents should be informed of current findings relating to 
phytoestrogens and health on the clinical need for soy for- 
mula. Any parent choosing to refuse soya for their infant should 
be supported in their decision.” 

The BDA’s decision followed a series of increasingly 
strong statements issued by the British government. In 1996, 
the Committee on Toxicity of Chemicals in Foods, Consumer 
Products and Environment (COT) completed a review of 
ohytoestrogens in soy and concluded “that breast milk and 
cows’ milk formulae are the preferred sources of nutrition 
for infants.” The British Food Advisory Committee (FAC) 
then recommended that, “as a precautionary measure, In- 
fant formulae manufacturers should investigate ways to re- 
duce the levels of phytoestrogens in soy-based formulae.” 
In 1999, the Panel of Child and Maternal Nutrition CCommit- 
tee on Medical Aspects of Food and Nutrition Policy, 1999- 
2000) endorsed this recommendation and noted that the 
clinical grounds for recommending a soy-based formula to 
parents were diminishing as more suitable hydrolysates 
based on cows’ milk were becoming available.” 


SE ROR ES 


British Dietetic Association. Paediatric group position statement on the use 
of soya protein for infants. / Fam Health Care, 2003, 13, 4, 93. 


Committee on Toxicity (COT) Report on Phytoestrogens and Health. Chap- 


ter 16 International policy on soy-based infant formula. 
www.foodstandards.gov.uk/news/newsarchive/working_group 
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See oO ON eo 7 


A recent study on the effects of soy isoflavones on rat 
behavior begins with the following statement: “Isoflavones 
form one of the main classes of phytoestrogens and have 
been found to exert both oestrogenic and anti-oestrogenic 
effects on the central nervous system. The effects have not 
been limited to reproductive behaviour, but include effects 
on learning and anxiety and actions on the hypothalamo- 
pituitary axis.” Noting that most rat chow contains soy, the 
investigators compared the behavior of rats given isoflavones 
in their diets with those on an isoflavone-free diet. Rats fed 
isoflavones spent significantly less time in active social inter- 
action and had significantly elevated stress-induced corti- 
costerone concentrations. Their conclusion: “Major changes 
in behavioural measures of anxiety and in stress hormones 
can result from the soya isoflavone content of rat diet. These 
changes are as Striking as those seen following drug admin- 
istration and could form an important source of variation 
between laboratories.” 

This study provides scientific support to numerous an- 
ecdotal reports of high levels of anxiety, extreme emotional 
behavior and difficulties with social contact in children fed 


soy as infants. 


SOURCE: Hartley DC, Edwards JE et al. The soya isoflavone content of rat 
diet can increase anxiety and stress hormone release in the male rat. 
Psychopharmacology (Berl) 2003, 167, 1, 46-53. 
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___ MY SOY STORY: TEN SURGERIES 


4 
io3 
I'd like to add my two cents regarding the extreme health 
hazards of soy. My son was born with a third degree hypos- 
padias which required ten—yes, ten surgeries to correct. He 
had the worst hypospadias a male can have, where his 
urethra’s opening appeared at the base of his genitals. How 
did this utter nightmare occur? Well, | was foolishly a vegan 
and little did | know that the daily tofu and soymilk | was 
drinking for the past decade was highly estrogenating my 
already estrogenated body. Healthy women make enough 
estrogen as it is. The phytoestrogens disrupted my fetus’s 
development. | have met other women who had sons with 
hypospadias and they ate soy daily all during pregnancy. 
Enough said. 
©. Linco, es 
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erbalists, midwives and witches have long known that cer- 
tain plants and herbs have a contraceptive effect.’ Scien- 
tists first recognized the fact that plants contained such 
substances in 1926. Interest picked up in the mid-1940s when sheep 
were diagnosed with “clover disease.” The cause was three 
phytoestrogens in clover: formononetin, biochanin A and genistein. 
Sheep can efficiently convert formononetin to equol, the highly 
estrogenic metabolite that also comes from the soy isoflavone 





daidzein. In female sheep, eating clover causes endometrial damage 
and cervical mucus changes associated with an inability to conceive. 
The problems are not unique to sheep; fertility problems from 
phytoestrogen exposure have also been reported in birds, cows, mice, 
cats and dogs as well as in humans.*"* Scientists have identified es- 
trogenic activity in more than 300 plants,'® but only one of these 
plants commonly appears in the food supply—soy. 
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FAST TRACK TO EXTINCTION 

The best known case concerns the cheetahs at the Cincinnati 
Zoo. In the 1980s, Kenneth D. R. Setchell, Ph.D., discovered one 
reason the big cats were not reproducing. The female cheetahs were 
suffering from liver disease and reproductive failure caused by the 
high concentrations of genistein and daidzein found in the soy-pro- 
tein portion of their feed. As Setchell put it, “Cheetahs have always 
been difficult to breed in captivity, but the additional insult of a diet 
rich in estrogens may well be one of the major factors in the decline 
of fertility in cheetahs kept in North American zoos.”!® 

The soy estrogens in the cheetah feed not only disrupted hor- 
monal activity along the hypothalamic-pituitary-gonadal axis, but 
damaged the endometrium, making normal implantation and nour- 
ishment of a newly fertilized egg difficult. In contrast, cheetahs fed 
whole carcasses of beef, chicken and other animals at the DeWildt 
Research Centre in South Africa showed no signs of liver damage 
and had no problems breeding.’’ 

At both the Fourth and Fifth International Symposia on the 
Role of Soy in the Prevention and Treatment of Chronic Disease, 
Setchell and other industry faithfuls reassured attendees that this is 
a cheetah problem and not a human problem. Cheetahs are particu- 
larly susceptible to damage because they lack key liver enzymes 
needed to adequately deactivate estrogenic compounds. While this 
makes soy especially unsuitable for felines, Setchell’s research pro- 
vides ample evidence that soy estrogens are risky for animals of any 
species, including human animals. In the cheetah study, for example, 
he compares phytoestrogens with DES, a potent and dangerous es- 
trogen with a chemical structure very similar to genistein, which 
has been withdrawn from agricultural use in the west. He writes: 
“Despite concerns over the deleterious effect of diethylstilbestrol and 
other anabolic agents contaminating meats consumed by humans, 
it is apparent that the contribution of naturally occurring plant es- 
trogens to the diet is rarely considered. This is surprising particularly 
as the level of phytoestrogens in foods is substantially higher than 
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estrogen levels in animal tissues. Interestingly, it has been claimed 
that soy may be as beneficial as diethylstilbestrol as a growth pro- 
moter in animals.”'* 


CAT OUT OF THE BAG 

Although the soy industry did its best to bury the cheetah study, 
researchers over the past 25 years have steadily turned up evidence 
of soy’s probable role in today’s epidemic of infertility, menstrual 
problems and other reproductive disorders. A team of researchers 
from the Karolinska Institute in Stockholm working with Setchell, 
for example, concluded a study in the Journal of Endocrinology with 
the words: “These findings have raised concerns about human ex- 
posures to phytoestrogens. The widespread use of soya beans as a 
protein food source makes it important to determine possible physi- 
ological effects of equol in man. The ‘contraceptive’ effect in ani- 
mals suggests to us that it may be of interest to investigate the di- 
etary habits and urinary excretion of equol in women with unex- 
plained infertility or disorders of the menstrual cycle.”'” 

Similarly, Setchell once proposed that women with menstrual 
cycle disorders and fertility problems consider their consumption of 
soy “in view of the various reproductive disorders in animals that 
have been associated with the ingestion of a variety of 
phytoestrogens.” 

The soy industry has not publicized these recommendations. 
Instead, it has boldly promoted the adverse effects as beneficial—as 
the key to breast cancer prevention no less. An example of such 
positive spin applied to alarming study results appears in a 1994 
article published in the American Journal of Clinical Nutrition.?' 

Aedin Cassidy completed an in-depth study of six women of 
childbearing age who were given 60 grams of textured vegetable 
protein (containing 45 mg total isoflavones) per day for 30 days. 
Compared to controls, the soy feeding resulted in “significant bio- 
logical effects,” including menstrual cycles lengthened by an aver- 
age of two and a half days, a 33 percent reduction of mid-cycle levels 
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of luteinizing hormone (LH) and a 53 percent reduction of follicle 
stimulating hormone (FSH). One woman saw her LH and FSH levels 
reduced to a mere 17 percent and 32 percent, respectively, of normal 
levels. LH and FSH are gonadotropins; they stimulate the gonads— 
in males the testes, and in females the ovaries. They are not neces- 
sary for life, but are essential for reproduction. Although none of 
the women in this short-term study stopped ovulating, the effects 
of the isoflavones continued for three months after they ceased eat- 
ing the soy. 

These findings clearly show that soyfood consumption can dis- 
rupt a woman’s cycle and jeopardize her fertility. However, the study’s 


authors chose to deemphasize this finding in favor of speculation 


















I’m perimenopausal so | purchased a soy isoflavone 





supplement made by Sundown to help control my symptoms. 
| had read so much about how they would helo ease my way 
through upcoming menopause. That was the biggest mistake 
of my life. | gained 28 pounds in three weeks time and felt the 
worse | have ever felt in my life. The caps actually stopped me 
from having any bleeding at all and it took me six months to 
have a period again. | was happy about the lack of bleeding, 
but this stuff stopped a lot of other things from working in 
my body. My thyroid for one. | experienced classic symptoms 
of a thyroid disorder and never had such symptoms until | 
took that stuff. | am not a person who was ever overweight 
and always had a normal thyroid. The supplements were on 
the shelves in the store to purchase so | thought they would 
be safe for me. Wrong, wrong, wrong! There ought to be a 
warning label on this stuff! 

P.R. Columbus, OH 
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that the longer menstrual cycles experienced by the soy-fed women 
could result in lower lifetime levels of estrogen. This, in turn, was 
harnessed to the unproven theory that reduction in lifetime estro- 
gen levels is the key to reducing breast cancer risk. They also sug- 
gested that soy isoflavones could be used prophylactically to pre- 
vent breast cancer in a manner similar to the liver-damaging drug 
Tamoxifen. The conclusion that made the 6 o’clock news—still widely 
cited by the media—is that soy reduces breast cancer risk. 


SAME BUT DIFFERENT 

A look at the original version of the Cassidy study provides a 
lesson in how the soy industry co-opts scientific research. The ear- 
lier study was Aedin Cassidy’s 1991 Ph.D. dissertation from Cam- 


=» POPPING “ries LORK 





Might plants high in phytoestrogens such as soy, flax 
and alfalfa have value as contraceptive drugs? The World 
Health Organization once thought so. In the early 197Qs, it 
funded a $5 million study through the University of Chicago 
and sent researchers out in the field in search of all-natural 
contraceptives. The idea was to find a safe and effective al- 
ternative to the high-dose birth control pills of that era. Re- 
searchers visited dozens of native cultures to discover which 
heros and plants were being used to prevent pregnancy, 
examined hundreds of plants and analyzed their 
phytochemicals. Although they found many contraceptive 





plants—soy, flax and red clover among them—they ultimately 
abandoned the project. Not because “natural” methods didn’t 
work, but because the side effects were similar to—and just 
as serious—as those of the birth control pill. 


SOURCE: Farnsworth NR, Bingel AS et al. Potential value of plants as sources 


of new antifertility agents. Il. J Pharm Sci, 1975, 64, 717-754. 
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bridge University in England. The later version, published in the 
American Journal of Clinical Nutrition, won her worldwide recogni- 
tion, kudos from the soy industry and a job at Unilever. 

Although the data is the same, Cassidy’s dissertation includes a 
lengthy discussion of the ways that soy isoflavones inhibit the hy- 
pothalamic-pituitary-gonadal axis and contribute to reproductive 
disorders and infertility. She states clearly that her findings with 
human subjects were consistent with the “pathological changes” 
observed in animals, including the infertile sheep afflicted with clo- 
ver disease, and links her own findings to earlier human studies show- 
ing increased incidences of menstrual irregularities among vegetar- 
ian women. Her summary directly addresses the issue of impaired 
fertility. 

“The results of the present study provide evidence to show that 
the feeding of 60 g of soya protein per day to six premenopausal 
women over a single menstrual cycle resulted in significant biologi- 
cal effects. The plant oestrogens present in soya protein interfered 
with the mechanism responsible for ovulation . . .”” 

Other researchers have also reported soy-induced perturbances 
in menstrual cycles? and some have directly stated that “isoflavones 
influence not only estrogen receptor-related functions but the en- 
tire hypothalamo-hypophysis-gonadal axis.””* 


THE AEAT IS-ON 

The industry also urges women to eat soy to reduce menopausal 
symptoms and to prevent osteoporosis. The evidence that soy could 
do either is inconsistent and contradictory, yet sales of soy foods 
and soy isoflavone supplements are booming because of the desire 
for a “safe and natural” alternative to hormone replacement therapy 
(HRT). Even the soy-industry faithful admit that more research is 
needed to assess the benefits. As Mindy Kurzer, Ph.D., of the Univer- 
sity of Minnesota, St. Paul, put it, “the manufacturers are way ahead 
of the science.”* 
The British Committee on Toxicity summarized the research as 
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oy VOR | PLease POR MENOPAUSE 


Five recent studies have shown that soy is worthless in 
treating symptoms of menopause. A study carried out at 
Monash University, Clayton, Australia found that three months 
of soy supplements providing 188 mg of isoflavones daily did 
not improve menopausal complaints in 94 older women com- 
pared with those taking a placebo.” 

Investigators at the Department of Food Science and 
Human Nutrition at lowa State University examined changes 


in menopausal symptoms in response to 24 weeks of 
isoflavone-rich diets, comparing women receiving about 80 


mg isoflavones per day with a group receiving 4 mg per day 
and a group receiving none. They found no treatment effect 
on frequency, duration or severity of hot flashes or night 
sweats. As in the Australian study, all groups reported a de- 
cline in overall symptoms, indicating either a placebo effect 
or simply an improvement in symptoms during the study.’ 

In a study carried out at the University of Milan patients 
were administered 72 mg per day of soy-derived isoflavones 
or placebo under double-blind conditions. Both groups re- 
corded a 40 percent reduction in the number of hot flashes.’ 
In a similar study carried out at the University of Pittsburgh, 
those women taking the placebo actually showed improve- 
ment! Hot flashes, night sweats and vaginal dryness improved 
from baseline in the placebo group but not in the soy group. 
In addition, insomnia was more frequent over the 6-month 
study in the soy group.”! 

And, finally, a study carried out in Helsinki University 
Central Hospital found no difference between phytoestrogens 
and a placebo for treating menopausal symptoms in breast 
cancer survivors,'?5 
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follows: “Studies examining the effect of soy-based products or 
isoflavones to relieve menopausal symptoms are inconclusive. Some 
studies have suggested that soy may be beneficial, especially if basal 
intake is low, or the vasomotor symptoms severe, but the data are 
equivocal, as positive results are often not statistically significant 
and strong placebo responses are observed.””° Even soy spokesper- 
son Mark Messina has admitted that soy foods did no better than 
wheat flour (the placebo) in a double blind study.”” Although the 
benefits for symptoms of menopause remain unproven, the risks to 
the thyroid are well known (see Chapter 27). 


MEAT ON BONES 

Likewise, the soy industry has high hopes that soy will prove to 
be the panacea for osteoporosis. At the last two International Sym- 
posia on the Role of Soy in the Prevention and Treatment of Chronic 
Disease, entire sessions were devoted to the latest soy research on 
bones. On the whole, the results were disappointing, leading em- 
barrassed researchers to explain that they haven’t found a consis- 
tent bone-sparing effect because the dose must be either “subopti- 
mal” or “excessive.” In other words, they know soy works, if they 
could only find the perfect dose, the perfect formula, the right age 
to initiate preventive treatment. 


POTENT DRUGS 

Meanwhile, evidence is mounting that isoflavone supplements 
present a potential hazard to menopausal women. In 2004, Italian 
researchers called the supplements “potent drugs” after finding that 
they caused “significant increases in the occurrence of endometrial 
hyperplasia” (a thickening of the uterine lining) in menopausal 
women. Endometrial proliferation is a precursor of cancer, and was 
the first problem identified with synthetic estrogen replacement 
therapy (ERT). They concluded: “These findings call into question 
the long-term safety of phytoestrogens with respect to the en- 
dometrium.””* 
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At Soyfoods 2001 in Phoenix, Arizona, Setchell repeatedly 
warned of the dangers of soy isoflavones: “There have been more 
than 10,000 publications in the last decade on the role isoflavones 
can play. These have significant biological benefit. This has driven 
the whole area of functional food. . . [and] and stimulated an indus- 
try that involves extracting and isolating these bioactive substances 
from soybeans and packaging them in various supplements and di- 
etary drinks. This, I think, is one area where | have been relatively 
vocal in my concern because we know that there is a natural ten- 
dency to believe that if a small amount of something is good then if 
we take more it will be a lot better. With these compounds, let me 
stress there is a very real potential for deleterious effects. I’m abso- 
lutely appalled at some of the industries that are beginning to for- 
tify and package foods and various beverages boasting isoflavone 
levels in excess of 90 mg and I’ve even seen 160 mg. It is so artificial 
and I’m not convinced there is any advantage. . .”*° 

Yet Revival Soy, the product offering the high 160 mg of 
isoflavones per serving claims that it came up with that dose based 
on the work of Setchell and others. At Soyfoods 2001, however, 
Setchell admitted having made a mistake back in 1984: “Now the 
other thing is if we must look at the usual dietary intake of Asia. 
Clinical work is driven by the idea that the isoflavone levels of Asians 
were extremely high and that low incidence of hormonal disease 
was due to high circulating levels of these compounds. If we look at 
a new cohort study in Japan, we see an average intake of 6-8 g per 
day. If you do rough calculations as J did, I would estimate that the 
approximate levels of isoflavones were 15-30 mg per day and not, as 
I must admit, I rather erroneously stated in 1984. We thought per- 
haps then that it was 150-200 mg. We were going on very little data 
at the time... .”*° 


SHOOTING BLANKS 
Soy phytoestrogens also affect the fertility, the testosterone lev- 
els and probably the sex drive of men. Scientists first linked 
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phytoestrogens with lowered sperm count and other reproductive 
problems in the 1940s when they diagnosed clover disease in sheep. 
Normal males became infertile, while castrated males—called weth- 
ers—had experienced teat enlargement and nipple discharge.*!? 
Sperm production of rodents, primates and humans is similar and 
known to be disrupted by estrogens that either interact directly with 
the testes or that affect plasma gonadotrophin or sex hormone con- 
centrations. Compared to rodents, humans produce relatively low 
numbers of sperm, so even small effects may impair fertility.*? As it 
happens, the changes in sperm quality and quantity over the past 
60 years loom large. 

In 1992 Danish researchers reported that sperm counts had 
dropped SO percent worldwide between 1939 and 1990. The study 
was widely criticized, but a reanalysis confirmed the results. Other 
studies followed with reports that sperm counts have been going 
down at the rate of two percent per year since the 1970s. Sperm 
quality has also suffered.***° The most probable cause is a combined 
assault by the environmental chemicals in pesticides and plastics 


PLANT SURVIVAL MECHANISM 





Like other antinutrients and toxins in soybeans, 
isoflavones seem to have evolved to ensure the plant’s sur- | 
vival. In a dry year, desert annuals exhibit stunted growth but 
greatly increased levels of phytoestrogens. When eaten by 
California quail, these compounds inhibit their ability to re- 
produce and so prevent the birth of young who would starve 





because of insufficient food. In a wet year, the plants grow 
vigorously and contain few phytoestrogens. The quail then | 
breed prolifically and feed their young through the winter on 
the abundant crop. 


SOURCE: Leopold AS, Erwin M et al. Phytoestrogens: adverse effects onrepro- | 
duction in California quail. Science, 1976, 9, 191, 4222, 98-100. 
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I'm an over-50 natural bodybuilder who was always look- 
ing for a good source of protein. | reached a point where | 
had changed my protein intake to pure soy protein isolate, 
because it was inexpensive and at first made me feel good. | 
was also drinking soy milk and my wife and | were both eat- 
ing a lot of fake soy foods. 

In the spring of 1998, | spent three months away from 
home in Hawaii, running a gym and testing whether we 
wanted to move there. | was eating what we are told is the 
“oerfect” diet: oatmeal, nuts, raisins, some fish and a lot of 
soy protein isolate. When | came home, | had reached a point 
where my energy levels were so low | would often spend a 
day or two doing nothing. My libido was also at an all-time 
low, and this was unusual and depressing. | didn’t have a 
clue what was wrong, until my wife accidentally learned about 
the estrogens in soy foods. 

We quit soy cold turkey! Today my old self is back— 
energy levels, libido and thought processes. This informa- 
tion is vital, and | have no problem walking up to perfect 
strangers in the supermarket and health food stores, and 


telling them to stay away from soy. In fact, | have one health 


food store owner very upset with me. Young mothers and 
fathers have even put soy milk back on the shelf and asked 
me about alternatives. L.W., Preston, AZ 





along with the dietary phytoestrogens from soy."! 

Although men produce sperm throughout their lives, serious 
damage is most likely to occur during the first trimester of preg- 
nancy, and during infancy and early childhood. Adults who care 
about their sperm might also want to be cautious about soy con- 
sumption, however. Researchers at King’s College in England who 
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studied mouse sperm treated with the estrogens found in paint, beer 
and tofu found clear evidence that these natural and environmental 
estrogens all affected the sperm’s ability to fertilize an egg. All three 
estrogens initially made the sperm friskier—a process known as Ca- 
pacitation—but then the sperm petered out before they could find 
an egg to penetrate.” 


THE LOWDOWN ON TESTOSTERONE 

Researchers have also reported lowered testosterone and higher 
estrogen levels in males who consume foods rich in soy estrogens.**# 
Scientists have even induced “testosterone deprivation” in animals 
simply by feeding them isoflavone-rich diets.*® 

Just as soy industry spokesmen promote hormonal changes in- 
dicative of infertility as beneficial tools in the war against breast 
cancer, so they tout testosterone-lowering as protective against pros- 
tate cancer and atherosclerosis.*°*’ Although the possibility that soy 
foods or supplements could prevent these deadly conditions makes 
headlines, few men hear that the downside is demasculinization. 
This is not just a macho thing, for testosterone is an important hor- 
mone for growth, repair, red blood cell formation, sex drive and 
immune function.* Low levels of testosterone have also been linked 
to low thyroid function, another unwanted and common side effect 
of soy consumption.” 

Recently scientists at the University of North Carolina at Chapel 
Hill completed a study for the National Cancer Institute in which 
the soy-eating men experienced “nipple discharge, breast enlarge- 
ment and slight decreases in testosterone.” The good news, accord- 
ing to lead researcher Steven H. Zeisel, M.D., was that nothing “seri- 
ous” was found, even though they administered doses up to 30 times 
what one might get from “normal foods.” To reassure men, he stated: 
“Tl don’t think there are a lot of estrogenic worries. Your testicles will 
not shrink and you won’t have massive breast enlargement.”*° 

As Anthony Colpo commented in www.theomnivore.com, 
“Gee, it’s such a relief to know that men won’t experience ‘massive’ 
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PANDA PORN 


Is she or isn’t she? That’s one of the most frequently 
asked questions at the National, Atlanta and San Diego Zoos. 
Pregnancies of pandas in captivity are rare, live births even 
rarer. Of the few pandas born alive, only 40 percent survive 
the first month and only a third make it into adulthood. 

The challenge is great. Even in the wild, pandas are soli- 
tary creatures that can be finicky about finding a mate with 
the perfect smell. With the giant panda nearly extinct, Zoo 
officials have tried everything imaginable to encourage the 
pandas to mate, including behavioral therapy to improve so- 
cial skills. At the Chengdu Giant Panda Breeding and Research 
Base in China, encouragement includes showing X-rated “how 
to” videos of humping pandas. Even so, most zoos resort to 
artificial insemination. 

Clearly, it’s time to take a look at the panda diet. Ac- 
cording to the Washington Post, Mei Xiang and Tian Tian, the 
couple at the National Zoo, are rewarded with treats, includ- 
ing apple slices and “vitamin-rich soy biscuits.” Yet soy 
isoflavones have caused infertility, miscarriages, birth defects, 


decreased libido, anxiety, social isolation, aggression and 


other behavioral disorders in all animal species tested. Anec- 
dotal evidence indicates that soy can even alter one’s scent— 
and not for the better. Poor pandas! 


SOURCES: 
Fernandez, Manny. Hoping, but not necessarily expecting: Zoo's panda staff 
on pregnancy watch. Washington Post, September 1, 2004, BS. 


Walker, Camerson. Wong, Kathleen. Panda pornography inspires bashful bears. 
This Week in Wild, California Academy of Sciences, July 3, 2002. 


What is captive breeding? and Do you know what pandas eat? 
www.marymount.k12/ny.us/maryet/StudentwebworkOl1/Thinkquest/Pandas/ 
htmli.capt. 
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breast enlargement from copious soy consumption. See, nothing to 
worry about fellas; you won’t end up looking like Anna-Nicole Smith 
up top, just a more modestly-proportioned Heather Locklear instead! 
As an added bonus, the testosterone reductions you experience won’t 
be reflected by a visible decrease in the size of your family jewels, so 
even the tightest pants will fail to reveal your declining testosterone 
status! As for nipple discharge, c’mon what’s a little lactation be- 
tween friends?”®! 


SEX AND THE UNBORN BOY 

Can soy phytoestrogens taken by the mother during pregnancy 
exert demasculinizing effects on the unborn baby boy? Human stud- 
ies are sparse, but animal studies suggest this as a strong possibility. 

From the outset, a fetus is genetically male or female. However, 
all mammalian fetuses develop into phenotypic females unless male 
hormones are produced. These change the phenotype of the fetus 
from female to male and play critical roles in masculinization. Test- 
osterone is produced in the testes of the male fetus during the first 
trimester of pregnancy. Estrogens—including soy isoflavones—can 
interfere and suppress the unborn baby boy’s testosterone produc- 
tion. The male fetus is extremely vulnerable to interference by es- 
trogens during this time. Female genital development is largely in- 
dependent of hormone interaction, but proper male genital devel- 
opment will occur only if male hormones are present.°*** This is 
why birth defects involving sex organs are over eight times more 
prevalent among males than females.*° 

Today more and more baby boys are born with genital anoma- 
lies caused by excess prenatal estrogen exposure. The stronger the 
interference by estrogens, the more severe the effects. Birth defects 
that are obviously recognizable at birth include genotypic males with 
female genitalia, hypospadias (a birth defect in which the opening 
of the penis is located on the underside of the shaft) and cryptorchid- 
ism (undescended testicles).°’ 

When less extreme exposure to estrogens occurs, the conse- 
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quences might not manifest until puberty or adulthood. As with 
the use of soy infant formula during the vulnerable neonatal pe- 
riod, these manifestations can include reduced sperm production 
and poor sperm quality. An estrogenized boy is also likely to have a 
smaller-than-average size penis. The reason is that testosterone must 
be present and bind to receptor cells in the penis both before and 
after birth for proper growth to occur during puberty. There are many 
receptors in the penis, so the amount of stunting will depend upon 
the levels of exposure and numbers of receptor sites that are blocked. 
In a worst case scenario, the penis fails to grow beyond its original 
size at infancy.°*°? Estrogenized boys are also more likely to develop 
testicular cancer in early adulthood because of aberrant germ cells 
in the testes. 

Exposure to soy in utero may also put males at risk for later 
development of benign prostatic hypertrophy and prostate cancer. 
Prostate cells sensitized to estrogen during fetal development are 
more responsive to estrogens later in life and less responsive to the 
normal controlling mechanisms of prostatic growth.® Ironically, 
many spokesmen, including former junk bond salesman Michael 
Milken, are promoting soy as the all-natural way to prevent and re- 
verse prostate disease and cancer. 


SEX ON THE BRAIN 

When male hormones needed to shape the reproductive sys- 
tem are scarce or absent, demasculinizing effects occur throughout 
the body. Environmental estrogens and phytoestrogens have been 
shown to alter the development of brain cells that control reproduc- 
tion, sexual behavior and, possibly, sexual preference. 

Estrogenic disruption of embryonal programming is a likely 
reason that boys suffer from ADD/ADHD more often than girls.“ 
Soy can also disrupt visual-spatial memory as shown in maze tests. 
Normally, males outperform female rats in this test, but those fed a 
phytoestrogen-rich soy diet lose their advantage. Females who stayed 
on the diet increased their visual-spatial memory and outperformed 
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those switched to the soy-free diet. The opposite effect occured in 
males.® 

During the past few years, researchers have coined the terms 
“Developmental Estrogenization Syndrome” and “Testicular Dysgen- 
esis Syndrome” to describe the clusters of birth defects, the increased 
susceptibility to hormonal diseases and the altered behavioral pat- 
terns that occur in estrogenized boys. 


HYPOSPADIAS 

Hypospadias is a disorder in which the meatus (the opening of 
the urethra) appears on the underside of the shaft of the penis. When 
this birth defect occurs, the opening can be anywhere from the tip 
to the scrotum or even the perineum, although it usually occurs an 
inch or so from the usual end site. In some cases, it appears so far 
back as to create doubt about the gender of the child. The condition 
can usually be repaired surgically so that it will not interfere with 
urination and sex. 

Undescended testicles and inguinal hernia are the most com- 
mon associated anomalies found in boys with hypospadias.®”° 

Hypospadias is one of the most common congenital birth de- 
fects. It now occurs in one out of 125 live male births. Since the 
1960s, seven European countries and the United States have pub- 
lished independent reports on increasing rates of hypospadias. Se- 
vere cases have seen the largest increase, so the phenomenon can- 
not be attributed to more sensitive reporting. This is not a world- 
wide trend, for hypospadias is rarely found in less affluent and less 
industrialized nations.’’’” 

Hypospadias results when hormonal disturbances result in in- 
complete virilization around the eighth week of gestation. Under 
normal conditions, fetal testosterone will be converted at that time 
to dihydrotestosterone (DHT) by the enzyme alpha reductase to ini- 
tiate the simultaneous growth of the penis and the urethra. Agricul- 
tural and industrial chemicals can interfere with the masculiniza- 
tion of the external genitals and internal male gonads. However, 
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not all endocrine disrupters are manmade. Naturally occurring 
phytoestrogens are present in foods, particularly soy foods and pro- 
cessed foods containing soy protein.’*”’ 

Excess soyfoods in the pregnant mother’s diet may contribute 
to the rising rates of hypospadias. In a longitudinal study of preg- 
nancy and childhood, hypospadias was found in 51 out of 7,928 
boys. Vegetarian mothers were five times more likely to give birth to 
a boy with hypospadias than a mother on an omnivorous diet. Lesser 
risk factors included taking iron supplements or catching the flu 
during the first trimester of pregnancy. There were no significant 
differences pertaining to maternal smoking, drinking, age or having 
twins. The researchers concluded: “It is important to note that there 
is biological evidence that vegetarians have a greater exposure to 
phytoestrogens and thus a causal link is biologically feasible. . . . As 
vegetarians have a greater exposure to phytoestrogens than do om- 
nivores, these results support the possibility that phytoestrogens have 
a deleterious effect on the developing male reproductive system.””® 
Soy is the likeliest culprit as no other commonly eaten food is high 
in phytoestrogens.” 

Although this study falls far short of proving that soy in the 
diet is the culprit, the link is strong enough for several top urologists 
to call for further investigation.®*® A European Commission study of 
3,000 babies is now underway to determine what might be causing 
the epidemic of hypospadias. The two main suspects are soy and 
pesticides. As Ieuan Hughes, M.D. of the Department of Pediatrics, 
Cambridge University, and chairman since 2002 of the British Com- 
mittee on Toxicity of Chemicals in Food, Consumer Products and 
the Environment, puts it, “There is a clear association between child 
deformities and vegetarianism and this is a cause for concern.”*! 

Another estrogenic substance linked to hypospadias is diethyl- 
stilbestrol (DES). Most laboratory studies have focused on its effects 
on the female offspring of mothers who took DES during pregnancy, 
but male rat pups exposed to DES on days 13 to 20 of gestation were 
born with hypospadias at all dose levels tested. Sons of DES daugh- 
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ters also have significantly increased risk of developing hypospadias, 
cryptorchidism and epidymal deformities compared to boys whose 
mothers were not exposed to DES prenatally.® As discussed in Chap- 
ter 28, DES is structurally similar to genistein and similar adverse 
effects have been reported in both animal and human studies. 


BACK TO THE WOMB 

Female genital development in utero is largely independent of 
hormone interaction. However, phytoestrogen exposure could pro- 
gram a girl for early breast development, precocious puberty and 
even estrogen-dependent diseases such as breast, ovarian or uterine 
cancers.®8° 

The soy industry has responded with the suggestion that ba- 
bies in the womb would only benefit. Coral A. Lamartiniere, Ph.D., 
of the University of Alabama, Birmingham, has proposed that the 
key to preventing breast cancer is giving shots of genistein to fetuses 
in the womb, thus preprograming girls so that they will have “re- 
duced susceptibility to breast cancer” later in life.8°8? 

So far, Lamartiniere has experimented on rats, with results that 
have included “enhanced mammary gland maturation” and accel- 
erated uterine weight gain—in other words, premature breast devel- 
opment and puberty. However, these early sprouting breasts have 
fewer terminal end buds and more lobules, changes that indicate 
greater differentiation and (possibly) decreased susceptibility to car- 
cinogens. Because Lamartiniere found “no significant effect” on other 
reproductive markers, he reported that his breast-cancer prevention 
program did not “cause any significant toxicity.” He concluded: “We 
hypothesize that the early genistein action promotes cell differen- 
tiation, resulting in a less active EGF signaling pathway in adult- 
hood that, in turn, suppresses the development of mammary can- 
cer. We speculate that breast cancer protection in Asian women con- 
suming a traditional soy-containing diet is derived from early expo- 
sure to soybean products containing genistein. We believe that early 
events are essential for cancer-protection benefits.””° 
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Lamartiniere’s statement about “Asian women” is typical of the 
unreferenced claims made in the soy literature. Everyone, after all, 
“knows” that Asians practically mainline soy from the fetal period 
onward and that they have low rates of breast cancer because of it. 
Although the former statement is not true (see Chapter 3) and the 
latter statement is mostly speculation, most soy researchers intro- 
duce their claims of benefit with a statements like “Asian women 
and men who consume a traditional diet high in soy products... .” 
The fact that studies on soy and breast cancer have shown inconclu- 
sive and inconsistent results has greatly frustrated these researchers, 
many of whom stood up at the Fifth International Symposium on 
the Role of Soy in the Prevention and Reversal of Disease in Or- 
lando, Florida in the fall of 2003 with the speculation that the prob- 
lem is not soy itself but the fact that people aren’t eating enough of 
it early enough. The solution offered by Lamartinere is to artificially 
“imprint” girls with the developmental “blueprint” of soy-eating 
Asian females. The proposed method? Administering shots of 
genistein at key developmental points from the fetal period to post- 
partum to prepuberty. 

Other researchers see less cause for optimism—their work shows 
that perinatal genistein is an endocrine disrupter that contributes to 
or causes breast cancer.?!? 


CROSSING THE PLACENTA 

Many people question whether soy estrogens cross the placenta. 
The answer is yes.?*°> The message published in the Archives of Toxi- 
cology is clear: “Since dietary phytoestrogens account for a signifi- 
cant proportion of human exposure to potential endocrine modula- 
tors and since the placenta does not represent a barrier to daidzein 
or related estrogenic isoflavones, the consequences of the exposures 
early in life should be examined and monitored carefully.” 

Claude Hughes,M.D., Ph.D., director of the Center for Women’s 
Health at Cedars-Sinai Medical Center in Los Angeles agrees. He found 
that 30 percent of human fetuses are exposed to an anti-androgenic 
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pesticide at concentrations of from one half to three times those of 
endogenous testosterone in males. However, 40 percent of human 
fetuses are exposed to estrogenic isoflavones at concentrations from 
20 to 180 times that of estrogen produced by the mother.” His com- 
ment to the press? “If mom is eating something that can act like sex 
hormones, it is logical to wonder if that could change the baby’s 
development.”*’ 


PULP FICTION 


Soy oil and other vegetable oils contain plant estro- 


gens known as phytosterols. The FDA allows the food in- 


dustry to add plant-derived sterols to margarines, spreads, 
salad dressings, yogurts and orange juice and even make a 
health claim for their cholesterol-lowering benefits. How- 
ever, the sterols in these foods do not normally come from 
soy but from wood pulp. 

The most common sterols are beta-sitosterol, 
campesterol and stigmasterol. Drug companies used them 
in the 1960s to manufacture human sex hormones. Now 
these waste products are being singled out and sold for 
their supposed heart-protective benefits. 

Like soy isoflavones—the phytoestrogens found in soy 
protein—sterols cause endocrine disruption throughout the 
body. They are structurally similar to the soy isoflavones 
genistein and daidzein as well as the synthetic estrogen di- 
ethylstilbestrol (DES). Accordingly, the Australia/New 
Zealand Food Authority (ANZFA)—though not our own 
FDA—requires that sterol-containing “functional foods” carry 
warning labels advising pregnant and lactating women, in- 
fants or children not to eat them. 

By lowering cholesterol levels, sterols take away the 
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cholesterol the body needs to adequately synthesize hor- 
mones such as estrogen and testosterone. Sterols also re- 
semble natural hormones closely enough to clog receptor 
sites needed by genuine hormones. This can result in birth 
defects, infertility, reproductive disorders, behavioral prob- 
lems, greater risk of breast cancer and even atherosclerotic 
lesions. Fish swimming downstream in water polluted by the 
effluent from wood pulp plants have become “sex inverted,” 
hermaphroditic and infertile. Sheep injected with sterols have 


shown ovarian and uterine damage. 


Sterols can also cause a breakdown of the bone matrix, 
leading to a life-threatening condition called hypercalcemia, 
which is marked by a variety of physical and mental symp- 
toms, including vomiting, diarrhea, abdominal pain, emotional 
instability, confusion, delirium, psychosis, stupor, muscle 
weakness, renal failure and cardiac arrythmias. Cytellin, a 
cholesterol-lowering drug made from sterols, was taken off 
the market because of some of those same side effects. Yet 
the food industry would like us to believe that sterols are 
natural and safe enough to add in highly unnatural amounts 
to processed food products. 


SOURCE: James, Valerie. Toxins on your toast. www.westonaprice.org and 
www.soyonlineservice.co.nz/Phytosterols.htm. The article includes 23 refer- 
ences from medical, environmental and toxicology journals and official gov- 
ernment documents. 
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__MY SOY STORY: NO BASIS FOR SEED — 


lam a naturopath and a medical intuitive. | can virtually 
guarantee that men who have been eating quantities of soy 
will have a thyroid problem, no energy and very low libido. 
In a recent case a man declared quite proudly that he had 
been drinking soy milk for the previous seven years on a 
regular basis. He had come to see me because he and his 
wife had not been able to conceive. When intuitively check- 
ing out his reproductive area | found that there was no life 
there, no basis for any seed. The testes were as dead as a 
dodo. 

JC. Artingion, VA 


_MY SOY STORY: TWO MISCARRIAGES 


| recently incorporated a protein shake into my diet, 
which contained soy protein isolate, soy lecithin and soy- 
bean oil. | thought | was being healthy. Almost immediately, 
my menses and ovulation started to change. | was ovulating 
a week to 10 days later than usual, but didn’t think anything 
of it and became pregnant twice. | miscarried the first one 
18 days post ovulation and the second at 20 days post ovu- 
lation. | have never had such irregularity in my cycles and 
have never before miscarried any pregnancy. | am not a veg- 
etarian and eat wild game meat and vegetables from 
our organic garden so | knew | wasn’t getting hormones 

from other foods. It had to be the soy. 
L.M., Santa Rosa, CA 
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SOY AND CANCER 


Nigh nowes and hype 


oy protein and soy isoflavone supplements are being 

heavily promoted as “miracle cures” for cancer. With can- 

cer rates at an all-time high and cancer the second leading 
cause of morbidity and mortality in the United States,' the idea that 
a simple food could save lives sounds like very good news indeed. 
Unfortunately, the truth is another soy story. 

While a few studies suggest that soy protein—or its isoflavones— 
might help prevent cancer, far more studies show it to be ineffective 
or inconsistent. Some studies even show that soy can contribute to, 
promote or even cause cancer. Yet the soy industry persists in tout- 
ing soy as the natural cancer answer. 

In February 2004, the Solae Company submitted a petition to 
the FDA requesting permission for a cancer health claim for soy pro- 
tein.*In a strategy reminiscent of Protein Technology International’s 
establishment of the heart disease health claim in 1998 (see Chapter 
13), Solae claimed that “there is scientific agreement among experts 
qualified by scientific training and experience to evaluate such claims 
regarding the relationship between soy protein products and a re- 
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duced risk of certain cancers.” In fact, no such consensus exists, and 
numerous experts “qualified by scientific training and experience” — 
including scientists from the FDA’s own National Laboratory for Toxi- 
cological Research—have warned of soy protein’s carcinogenic po- 
tential and of the health dangers that ensue from excess soy-food 
consumption.°? 

The idea that scientists could even consider soy for a cancer 
health claim is ludicrous on the face of it. Soy isoflavones—the plant 
estrogens in soy most often credited with cancer prevention—are 
listed as “carcinogens” in many toxicology textbooks, including the 
American Chemical Society’s 1976 Chemical Carcinogens. Over the 
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Soy isoflavones are listed as “carcinogens” in the Ameri- 
can Chemical Society's 1976 textbook Chemical Carcinogens 
as well as In other toxicology textbooks. Today they are cred- 
ited with cancer prevention. How can this be? Patricia Murphy, 
Ph.D., of lowa State University, explains: “It is true that 
isoflavones have been included as toxicants in publications 
prior to 1985. However, recently the health-protective effects | 
of isoflavones and other constituents in soy have gained fa- 
vor.” Indeed, they have thanks to the work of industry-spon- | 
sored researchers such as Murphy herself, honored at the 
Fourth International Symposium on the Role of Soy in Pre- 
venting and Treating Chronic Disease in San Diego for her 
“outstanding contributions to increasing the understanding 
and awareness of the health effects of soyfoods and soy- 
bean constituents.” 


SOURCE: Murphy P. Rebuttal on isoflavones in soy-based infant formulas. J 
Agri Food Chem, 1998, 46, 3390-3399. 
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years, soy isoflavones have been proven to be mutagenic, clastogenic 
and teratogenic. In addition, the modern industrial soy processing 
techniques used to make soy protein isolate, textured vegetable pro- 
tein and other modern soy products create toxic and carcinogenic 
residues (see Chapters 11 and 22-23). Finally, soybeans naturally con- 
tain goitrogens, allergens, protease inhibitors and other antinutrients 
and toxins that damage the digestive, immune and neuroendocrine 
systems, putting consumers at increased risk for many health prob- 
lems, including cancer (see Chapters 16-20, 24-25 and 27). 

Despite these well-known hazards, the soy industry makes the 
improbable claim that soybeans are the key to cancer prevention 
and reversal. After all, Asians eat a lot of soy and suffer less from 
cancer. Or so we are led to believe. 


GEOGRAPHY LESSON 

The death rate from breast cancer is four times lower and from 
prostate cancer eighteen times lower in China than in the United 
States.? Soy proponents often cite these and similarly favorable sta- 
tistics on breast, prostate and colon cancers as good reasons to eat a 
lot of soy protein. But if decreased rates of breast and prostate colon 
cancer in Asia are to be attributed to soy consumption, then the 
same logic requires that soy take the blame for the higher rates of 
cancers of the esophagus, stomach, thyroid, pancreas and liver found 
in the countries of Asia.° 

Not surprisingly, we hear only the good news. While soybeans 
in the diet might be a factor in either reduced or increased incidences 
of cancer in Asia, there is no direct evidence of cause and effect. 
Several dietary and lifestyle factors are undoubtedly involved. Epi- 
demiological studies of prostate cancer, for example, have not only 
associated reduced cancer incidence with soy but also with rice, veg- 
etables, fruits, nuts, grains, green tea, fish, other legumes and/or 
combinations of foods. None of the research supports crediting soy 
alone.®'® As Herman Adlercreutz, M.D., of the University of Helsinki, 
Finland, observed, “Whether these observed protective effects are 
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caused by the presence of dietary phyto-oestrogens, or whether they 
are merely indicators of a healthy diet in general, has not been es- 
tablished.”"! 


ESTROGEN AND ANTI-ESTROGENS 

Those who look at the many laboratory studies on soy and 
cancer can only note that the results are contradictory—in some 
studies soy seems to prevent cancer, in some to cause it and in some 
to have no effect. Like most hormonally active agents, soy isoflavones 
can act as either estrogens or anti-estrogens, either stimulating or 
inhibiting cell growth. Although soy proponents often laud the abil- 
ity of soy estrogens to act against human estrogens, soy estrogens 
are as likely to act with them. The former might decrease cancer, the 
latter increases the risk. Thus increasing soy food consumption for 
cancer prevention is unreliable, unpredictable and risky. 

Kenneth D. R. Setchell, Ph.D., warned of the potential harm 
back in 1984 when he wrote: “Estrogens exert dose dependent dual 
effects upon tumour induction and growth. High doses inhibit tu- 
mour development and suppress growth while physiological doses 
stimulate growth of human tumour cells.“!* This warning has proven 
true in a number of recent studies. 

In 1997 researchers from the University of Minnesota at St. 
Paul found that phytoestrogens inhibited breast cancer cells at high 
concentrations but stimulated growth at low concentrations. They 
concluded: “The current focus on the role of phytoestrogens in can- 
cer prevention must take into account biphasic effects observed in 
this study, showing inhibition of DNA synthesis at high concentra- 
tions but induction at concentrations close to probable levels in 
human diets.”'? 

In 2001, the British Columbia Cancer Agency in Vancouver 
reported that genistein and daidzein at high concentrations inhib- 
ited tumor growth and enhanced the effect of Tamoxifen in vitro (in 
laboratory cell lines or test tubes). However, at dietary levels soy stimu- 
lated existing breast tumor growth and antagonized the effect of 
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Tamoxifen both in vivo (in living organisms) and in vitro. Accord- 
ingly, the agency warned that “women with current or past cancer 
should be aware of the risks of potential tumor growth when taking 
soy products.”" 

Likewise, Craig Dees, Ph.D., of the Oak Ridge National Labora- 
tory in Tennessee came to the conclusion that “dietary estrogens at 
low concentrations do not act as anti-estrogens, but act like DDT 
and estradiol to stimulate breast cancer cells to enter the cell cycle.”!® 

These findings suggest that high concentrations of soy 
isoflavones might prove useful as a potent drug, but do not portend 
well for those who eat soy foods to prevent or treat cancer. 


GOOD NEWS, BAD NEWS 


“Soy prevents stomach cancer and heart disease” was 
the proclamation heard ‘round the world in 2000 when Japa- 
nese researchers provided “modest support for the preven- 
tive role of soy.” Modest isn’t much, but then, every little bit 
helos in the fight against cancer and heart disease. 

Indeed, the study does provide “modest support.” What 
the conclusion omits is the fact that soy might possibly pro- 
vide some protection from stomach cancer—but only if you 
happen to be male; and that soy might possibly provide some 
orotection from heart disease—but only if you are female! 
Conspicuously missing from the researchers’ well-publicized 
conclusion was the fact that they found “significant positive 





correlations” between higher rates of colorectal cancer mor- 
tality and soy product intake. In other words the soy that will 
Save you from stomach cancer could kill you with colon can- 
cer! Call it a “killer curel” 


SOURCE: Nagata C. Ecological study of the association between soy product 
intake and mortality from cancer and heart disease in Japan. /nternational Epi- 
demiological Association, 2000. 29, 832-836. 
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BREAST CANCER 

Women eating soy to prevent breast cancer risk developing the 
very disease they are trying to prevent. Although some in vitro stud- 
ies show that isoflavones inhibit the proliferation of breast cancer 
cells,!*!8 there are plenty of contradictory findings. In vitro studies 
dating back to the 1970s show that soy causes the proliferation of 
breast cancer cells.'?*! 

In animal models, soy protein and miso have reduced the inci- 
dence and size of radiation-induced and chemically-induced breast 
tumors in rats.**** But other studies have shown no effect.***” Both 
soy protein isolate and whey have protected rats from chemically- 
induced breast tumors, but whey-fed rats enjoy protection in the 
first generation while soy-fed rats enjoy protection in the following 
generations.’ Solae recently cited this study as evidence of soy’s pro- 
tective effect but failed to mention that the rats fed soy protein ex- 
perienced a “one-day advance in vaginal opening.”” This is evidence 
of premature sexual maturation and suggests that high soy intake in 
the human diet could put young girls at risk for precocious puberty, 
itself a well-known risk factor for breast cancer (see Chapter 28). 

Warning bells also sounded with a series of rodent studies led 
by William Helferich, M.D., at the University of Illinois at Urbana- 
Champaign.?°3* The researchers tested soy protein isolate-based 
feeds—containing increasingly high concentrations of the soy 
isoflavone genistein—and discovered that the more isoflavones the 
mice ate, the higher the incidence of breast cell proliferation and 
cancer growth. The researchers also found that tumors regressed when 
the mice were switched back to an isoflavone-free diet.. Dietary 
genistein notably stimulated the growth of mammary tumors in a 
low-estrogen hormonal environment similar to that found in meno- 
pausal women. Dietary genistein also negated the effects of the drug 
Tamoxifen, suggesting that women undergoing cancer treatment 
should avoid soy foods. 

In the most recent of the studies, Dr. Helferich announced that 
soy products (such as NovaSoy) that contain isoflavones in purified 
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forms provoked far greater tumor growth than minimally processed 
products such as soy flour. The takeaway from all five studies? Dr. 
Helferich is clear: “Our preclinical laboratory animal data suggest 
that caution is warranted regarding the use of soy supplements high 
in isoflavones for women with breast cancer, particularly if they are 
menopausal.”* 

In humans, results have been equally sobering. Phytoestrogens 
in the diet have proved to be estrogenic stimuli*® or caused the pro- 
liferation of breast cells.*’ Researchers at the University of California 
at San Francisco who hoped to find that soy foods had a protective 
effect against premenopausal breast cancer found instead that six 
months’ consumption of soy protein containing the isoflavones 
genistein and daidzein had a “stimulatory effect on the premeno- 
pausal female breast, characterized by increased secretion of breast 
fluid, the appearance of hyperplastic epithelial cells and elevated 
levels of plasma estradiol.”** Breast cancer risk is higher for women 
with abnormal cells in their breast fluid.*’ 

Soy protein has caused the proliferation of breast cancer cells 
in laboratory, animal and human studies, linking soy consumption 
to increased breast-cancer risk, especially for those already afflicted 
with the disease. The latter group includes not only women who 
have already been diagnosed with breast cancer, but those in the 
early stages prior to diagnosis. Postmenopausal women may be at 
even greater risk. Barry Golden, Ph.D., of Tufts University warns that 
high soy consumption might increase the estrogenic activity in cells 
by as much as 25 to 30 percent in women who have gone through 
menopause and so have low levels of natural estrogen. Golden be- 
lieves that premenopausal women are less at risk because their own 
estrogens “overpower” the plant estrogens from soy, but he warns 
that soy might pose “an added potential risk” for women who either 
have breast cancer or are at risk for the disease.” 

Proponents of soy foods often claim that soy foods provide 
protection against the growing numbers of carcinogens in the envi- 
ronment. But a study of 34,759 women in Hiroshima and Nagasaki, 
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Japan, found no significant association between breast cancer risk 
and consumption of soy foods.*! In their petition, the Solae Com- 
pany dismisses this study as irrelevant because it was carried out in 
cities where women were exposed to high levels of ionizing radia- 
tion after the atomic bomb,” but the fact that women consuming 
high levels of soy protein did not enjoy special protection is very 
significant. 

Meanwhile, Dutch researchers from the University Medical 
Center in Utrecht reported on 15,555 women aged 49 to 70 years 
who were studied from 1993-1997. The news was not good for the 
soy industry. After analyzing data on isoflavone and lignan intake, 
and adjusting for known breast cancer risk factors and other vari- 
ables, the team found no significant trends between breast cancer 
risk and dietary phytoestrogens.*** This spurred Regina G. Ziegler, 
Ph.D., a nutritional epidemiologist at the National Cancer Institute 
in Bethesda, MD, to speak out against the soyfood fad. Summarizing 
the soy and breast cancer research to date, she warned that it was 
“complicated, inconsistent and inconclusive” and concluded that 
when patients ask whether they should eat more soy foods, “I think 
we have to be cautious.” **° 


PROSTATE CANCER 

Despite the endorsement of junk bond dealer and prostate can- 
cer survivor Michael Milken, soy does not emerge as the best option 
for prevention or treatment of prostate cancer. While it is true that a 
few laboratory and human studies have suggested that soy protein— 
or its estrogens—might reduce the incidence of prostate cancer, far 
more studies show no effect. And many studies link soy consump- 
tion to increased prostate cancer risk. 

Epidemiological studies indeed show lower rates of prostate can- 
cer in Asia but provide little or no proof that soy consumption should 
take the credit. A 1979 Japanese study of 122,261 men over the age 
of 40 revealed that green and yellow vegetables appeared protective 
and that soy miso—a food category that would have included cheap, 


586 


thirty: soy and cancer 


fast-fermented misos that became popular after World War IIl—sig- 
nificantly increased the risk.*? Over the years researchers have con- 
cluded that anything and everything—from dietary choices such as 
green tea, rice, nuts and fish to lifestyle factors such as monogamy, 
fidelity and poverty—could be responsible for lower rates of pros- 
tate cancer.*8°° 

Most of the studies suggesting that soy could protect men from 
prostate cancer are in vitro studies using genistein and other 
isoflavones °*°? or animal studies using genistein injections of high 
level isoflavone concentrates. The results of these studies cannot 
be interpreted to mean that men should eat more soy. Rather they 
suggest that researchers might develop useful and profitable drugs 
derived from soy. 

Animal studies using soy foods with isoflavones are at best in- 
conclusive. Soy flour inhibited the development of transplanted pros- 
tate tumors in rats.™ But rye bran beat soy protein in a mouse study.™ 
Both soy protein isolate (SPI) and conjugated linoleic acid (CLA), a 
substance found in butter, have been associated with reduced risk of 
prostate cancer, but researchers found that neither of them, singly 
or in combination, inhibited prostate cancer growth. Moreover, at 
the highest concentrations of SPI, there was a significant increase in 
tumor size. The researchers concluded, “These results, in an estab- 
lished rat model, suggest caution in using isoflavone-rich SPI in 
human studies involving advanced hormone-refractory prostate can- 
cer until further investigation of these effects are completed.”®° 

One study presented to the FDA as proof that soy reduces pros- 
tate cancer incidence concludes with a most revealing statement: 
“Dietary soymeal found in most natural ingredient diets may pro- 
mote PC (prostate cancer) tumorigenesis but only in L-W rats.” Re- 
searchers use L-W (Lobund-Wistar) rats because they were bred to 
exhibit a unique model of spontaneous prostate cancer that “shares 
many of its characteristics with the natural history of PC in man, 
including (a) inherent predisposition, high production of testoster- 
one and aging risk factors, (b) endogenous tumorigenic mechanisins, 
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and (c) early state testosterone-dependent and late stage testoster- 
one-independent tumors.”°*°’ 

In the human animal, soy either failed to improve PSA or actu- 
ally increased levels in middle-aged and elderly men.®”° PSA (pros- 
tate specific antigen) is a marker of prostate tumor growth. How- 
ever, a few human studies suggest that if soy, in fact, can reduce 
rates of prostate cancer it does so only for those who produce equol.’" 
’ Equol is a metabolite of the soy isoflavone daidzein that some 
people produce in the intestines (see Chapter 26). If so, only some 
males can benefit from soy protein consumption. Furthermore, green 
tea drinking might be needed to improve the capacity for equol pro- 
duction.” 

Soy proponents rarely tell men that the reason why soy might 
protect them against prostate cancer is because it has a feminizing 
effect. Levels of soy that might be useful in prostate cancer preven- 
tion or treatment will significantly decrease testosterone and andro- 
gen and increase estrogen.’*”” Doctors believe that prostate cancer 
depends on exposure to male reproductive hormones and thus rec- 
ommend soy because its estrogens perturb natural hormone con- 
centrations and ratios. While this theory might lead to valid phar- 
maceutical applications in cancer treatment, it seems inadvisable as 
a preventative treatment for the entire male population. 

Men who have been urged to consume soy to prevent or re- 
verse prostate cancer might also consider the warnings of Daniel 
Doerge, Ph.D., and Hebron C. Chang, Ph.D., of the FDA’s National 
Laboratory for Toxicological Research, who discovered that “genistein 
interferes with estrogen receptors in rat prostate glands” and warned 
that this finding might “have implications for reproductive toxicity 
and carcinogenesis.””® 

Brain damage is yet another possibility. Soy isoflavones de- 
creased both brain and prostate weights of rats and also altered the 
structure of the sexually dimorphic brain region.’? The sexual di- 
morphic nucleus is located in the diencephalons at the base of the 
hypothalamus and is sensitive to estrogen and testosterone in gen- 
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der-specific ways, that is, differently for males and females. 

Finally, researchers who tested a low-fat, high-soy diet on pros- 
tate cancer patients found an insignificant decline in PSA levels, a 
modest effect on time to progression (TTP, another prostate cancer 
marker) and an undesirable increase in IGF-1 serum levels.*? IGF-1 
stands for Insulin-like Growth Factor. Circulating IGF-1 concentra- 
tions increase the risk of prostate, bladder, colorectal and breast can- 
cer and have been implicated in heart disease, Type 2 diabetes and 
osteoporosis. Research indicates that soy increases IGF-1 levels only 
in men.®! 


GASTROINTESTINAL CANCERS 

The soy industry tells us that soy has a long track record in the 
prevention and treatment of gastrointestinal cancers.*” Yet the most 
notable study to come along in recent years reveals that soy protein 
is associated with a lowered risk of stomach cancer but a higher risk 
of death from colorectal cancer.*? 

Most epidemiological studies, whether carried out in Asia or 
elsewhere, show little or no association. The most promising foods 
for cancer protection appear to be green and yellow vegetables and 
those from the allium family, such as garlic and onions. Tomatoes, 
snap beans, tea, eggplant, celery, fish, poultry, milk and various other 
foods have variously been found protective. Soy does not stand alone 
as a potential dietary savior. 

These studies provide excellent support for the FDA’s promo- 
tion of fruits and vegetables as a way to prevent cancer, but fail to 
support the Solae Company’s petition for a health claim for soy pro- 
tein. The foods most often linked to cancers of the stomach and 
colon are pickled, smoked and fried foods, processed meats, veg- 
etable cooking oils, high-salt dishes and fermented beans, particu- 
larly soy miso. Noodles, bread and other starchy carbohydrates, al- 
cohol, smoking, “speed eating” and binge eating have also been 
implicated.**?? 

The fact that miso and other fermented soybean products are 
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linked to gastrointestinal cancers ***°is not surprising given the fact 
that many people in Japan and Korea do not eat the old-fashioned, 
slow-fermented products but modern commercial versions manu- 
factured using hydrolyzation and other fast-fermenting processes 
that leave toxic residues and carcinogens. These products may also 
contain additives such as caramel, sugar and MSG. The studies do 
not distinguish between the various processing methods for miso. 

Animal studies also send conflicting messages. While a few stud- 
ies suggest that dietary genistein can protect against chemically in- 
duced pre-cancerous lesions,?””®> others show no protection.””'™ Still 
other studies suggest that soy can cause pre-cancerous lesions. Cer- 
tainly soybeans have the potential to induce epithelial cell damage 
and proliferation, markers of colon cancer risk.'°'! Finally, soy is 
highly unlikely to be protective against colon cancer because it is 
seriously low in the amino acid methionine (see Chapter 13). Me- 
thionine has been shown to prevent colon cancer.!%!° 

A few in vitro studies suggest that high levels of genistein can 
interfere with cell cycle processes to inhibit the growth of human 
colon cancer cells.'°%! Once again, these findings do not mean that 
we should all eat more soybeans but rather indicate that isoflavones 
might have promise as a pharmaceutical drug. Indeed, in one case 
study, a 66-year-old man who took 160 mg of phytoestrogens daily 
for one week before a radical prostatectomy showed benefit from 
cancer cell death and tumor regression.'!” This short-term course of 
genistein drug therapy gave him soy’s benefits without much risk. 


OTHER CANCERS 

So little proof exists that soy protein prevents or reverses other 
forms of cancer that the Solae Company did not even attempt to 
claim benefits against lung, thyroid, pancreatic, ovarian, bladder or 
other cancers when it petitioned the FDA for a qualified health 
claim.'!° 

In fact, many studies show adverse effects. Recently, findings 
from the Singapore Chinese Health Study sent shock waves through 
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the industry: soy was associated with a two- to three-fold increase in 
bladder cancer risk. A follow-up study strengthened the connection. 
No other food in the diet was associated with the increase, just 
soy, 1112 

Soy can almost certainly be blamed for at least some of the 
increase in thyroid cancers in that soy isoflavones induce both goi- 
ters and thyroid tumors (see Chapter 27). As for the rising rate of 
pancreatic cancer, scientists have known for half a century that 
trypsin inhibitors in soy protein put stress on the pancreas, contrib- 
uting to and possibly causing pancreatic cancer (see Chapter 16). 

Recently, four alarming studies linked soy estrogens to infant 
leukemia. !!*"!!6 

The immune system—which plays a critical role in cancer pre- 
vention and effective treatment—has also proved vulnerable to the 
soy assault. 117118 

Finally, soy isoflavones are clastogenic and mutagenic. This 
means that they cause chromosomal breaks and genetic aberrations, 
the precursors to cancer.!!%"125 


IRRESPONSIBLE 

Cancer is not a single disease but a group of different diseases 
that develop over the course of many years in a multistage process 
involving both initiation and promotion. Biochemical individual- 
ity, diet, lifestyle, environmental and other factors all play roles in 
any individual’s vulnerability to the disease. Consequently, as Mike 
Fitzpatrick, Ph.D., put it, “There can be no blanket approach to can- 
cer prevention and an agent that may reduce the risk of cancer in 
one person may increase the risk of cancer in another. It is com- 
pletely irresponsible for the soy industry or isoflavone supplement 
manufacturers to promote (or even suggest) that their products are 
cancer preventing without any reference to individual case history, 
any real idea of what constitutes a safe dose, or any mention of the 
fact that soy may increase the risk of cancer. Those soy food or 
isoflavone manufacturers that proclaim the anti-cancer properties 
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of their products are guilty of giving false hope to millions; but worse, 
they may be placing consumers at greater risk of contracting the 
same horrendous diseases they are trying to avoid.”'”° 


HEALTH CLAIM MUDDLE 


In February 2004 the Solae Company, a manufacturer 
of processed soy products, filed a petition with FDA for a 
soy protein and cancer health claim. Approval of the claim 
would result in additional billions of dollars in profits to the 
industry and the harm of countless American citizens. Al- 
though the FDA was expected to make its ruling in Novem- 
ber 2004, the agency extended the deadline by 90 days in 
order to consider a soy industry rebuttal of the 50-page 
protest filed by the Weston A. Price Foundation. 

Solae actually has conceded that its original qualified 
health claim was not warranted and proposed new, more 
ambiguous language including “New scientific research sug- 
gests, but does not prove, that soy protein may reduce the 
risk of certain cancers” and “Soy protein may reduce the 
risk of certain cancers. The scientific evidence is promising 
but not conclusive.” 

Clearly Solae hopes that an unproven claim—boldly 
stated—will have the desired effect of encouraging Ameri- 
cans to eat more of its soy protein products. In its petition 
to the FDA, Solae estimated that winning the health claim 
would double soy protein sales with the average consumer 
increasing his or her soy consumption to 4.49 grams per 
day. Solae noted that the soy protein/heart disease health 
claim of 1998 doubled the average consumption of soy pro- 
tein from 0.78 to 2.23 grams per day. These are average 
figures; many people consume amounts well in excess of 
the average. Many people who would not otherwise choose 
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soy would consciously add more soy foods carrying a cancer 
health claim to their diets. 

The cancer health claim would run on packages with no 
consumer warning. It would promote an indiscriminate in- 
crease in consumption of soy protein for men, women and 
children with no admission of the fact that a substance that 
might possibly be helpful in one stage of the life cycle could 
be harmful in another. And consumers would receive no warn- 
ing about the fact that the isoflavones in soy protein exert 
their influence throughout the body in many different ways 
and have shown the potential to contribute to and even cause 
cancer. 

Finally, people would not be warned that increased lev- 


els of soy estrogens in the diet have a cumulative or expo- 


nential effect when combined with other environmental es- 
trogens. Toxicologists at the Centre for Toxicology, the School 
of Pharmacology at the University of London, have stated 
that “estrogenic agents are able to act together to produce 
significant effects when combined at concentrations below 
levels that would be toxic separately.” 

If Solae’s petition is defeated—as it ought to be—con- 
sumers will still lack a warning label. But it would be good 
news indeed if the FDA would choose not to purposely mis- 
lead Americans with the false claim that soy prevents can- 
cer, 127-3! 











A CANCER 

The story of soy sheds light on the dirty little secrets of the 
modern food processing industry, the power of public relations, the 
corruption of scientific inquiry and the collusion of FDA and other 
government agencies that are mandated to protect us. 

In the first half of the 20th century, John Harvey Kellogg, Henry 
Ford and others envisioned a grand future for soy. By the 1960s, 
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vegetarians, hippies, environmentalists and other idealists joined the 
cry, recommending soy foods as the solution to world hunger, the 
path to good health, the key to healthy aging and the way to pre- 
serve our environment. 

Sadly, big business and big government have usurped their im- 
possible dream. Old-fashioned whole soy foods that contribute to 
health if eaten in moderation have given way to ersatz products that 
lead inevitably to malnutrition and disease. Gigantic corporate farms 
and billion dollar soybean-crushing and food processing plants have 
driven out small farmers and cottage industries. The result world- 
wide is an epidemic of disease in humans and other life forms mir- 
rored by a malignant increase in pollution and overall damage to 
the planet—a kind of cancer on the body of Mother Earth. 

What will the coming years bring? More false claims for soy 
protein—and new claims for soy oil—as the healer of everything 
from cancer to ingrown toenails? Or a genuine, consumer-driven, 
grassroots movement demanding honesty, integrity, common sense 
and “real food?” The challenge and choice is ours. 
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The Cookbook that Challenges 
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THE FOURFOLD PATH TO HEALING 
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To order, call (877) 707-1776 
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THE WESTON A,..PRICE FOUNDATION 


Where can you turn to find accurate information about diet 
and health, information that has not been influenced by either the 
soy industry or the meat and dairy industries? The Weston A. Price 
Foundation is a non-profit nutrition education foundation that: 


¢ Is dedicated to providing accurate and reliable nutrition in- 
formation. 

¢ Provides a strong voice against imitation foods. 

¢ Does not receive funding from any government agency, nor 
from the meat and dairy industries. 

¢ Campaigns for a return to healthy traditional fats. 

¢ Warns consumers about the dangers of modern soy foods. 

¢ Promotes access to unprocessed whole milk products from 
pasture-fed animals. 

¢ Keeps members informed through Wise Traditions, a lively 
quarterly magazine. 

¢ Helps consumers find healthy, farm-fresh foods through a 
system of local chapters. 


Local chapter and membership information is posted at 
www.westonaprice.org, or call (202) 333-HEAL. 


LEGAL: EFFORT FOR SOY DAMAGE COMPENSATION 

The Foundation is currently undertaking steps to enter a class 
action lawsuit to recompense consumers who have suffered health 
problems as a result of consuming modern soy foods, including soy 
infant formula. If soy-induced damage makes you a potential plain- 
tiff in such a suit, contact the Weston A. Price Foundation at 
westonaprice_soy@verizon.net 


BEYOND THE WHOLE SOY STORY. 
THE-GOOD: NEWS 


We're already at work on a sequel to The Whole Soy Story. Many 
of the soy-related health problems we wrote about in The Whiole Soy 
Story are extremely challenging; but there’s always a bright side. From 
the individuals who have been battling these problems and from 
many health professionals, we’re gathering encouraging tales of suc- 
cessful recovery. These stories—as well as case studies from Dr. Kaayla 
Daniel’s private nutritional counseling practice—will be published 
as While Soy Stories. This book will include true soy stories, helpful 
commentary and the steps taken by men, women and children who 


have successfully recovered from the health problems caused by soy. 


SHARING: YOUR SOY SiORY 
To help us help you and others on their healing journey, 
we want to know your soy story. Please write to us at 
www.wholesoystory.com if you: 
¢ Have personally been harmed by soy—or know someone who 
has. 
¢ Are the parents or grandparents of an infant or child who 
was damaged by soy formula and/or soy foods. 
¢ Have tips for vegetarians and vegans withdrawing from soy. 
¢ Have successfully used herbs, supplements or other treat- 
ments to aid in your recovery. 
¢ Are a doctor or other health practitioner who is develop- 
ing—or has developed—protocols for clients suffering from 
soy-induced thyroid disease, infertility, cognitive decline, 
cancer or other health problems. 


JOIN OUR SUPPORT GROUP 
Don’t go it alone. Join Dr. Daniel’s online soy recovery commu- 
nity at www.wholesoystory.com. 


Kaayla T. Daniel, PhD, CCN 


Kaayla T. Daniel — 

THE WHOLE NUTRITIONIST? — 

is a dynamic and sought-after speaker with 
controversial, cutting-edge ideas about 
nutrition, health and longevity. Dr. Daniel 
earned her Ph.D. in Nutritional Sciences 
and Anti-Aging Therapies from the Union 
Institute and University in Cincinnati, is 
board-certified as a clinical nutritionist 
(CCN) by the International and American 
Association of Clinical Nutritionists in 





Photo: Valerie Santagto 


Dallas and serves on the Board of Direc- 
tors of the Weston A. Price Foundation in Washington, DC. 

As THE WHOLE NUTRITIONIST®, Dr. Daniel has helped clients 
all over the United States using state-of-the-art laboratory testing 
and whole food-based diet, enzyme and supplement programs. She 
specializes in whole solutions for healthy aging, cognitive enhance- 
ment, digestive disorders, women’s reproductive health issues, in- 
fertility, children’s nutrition, and recovery from vegetarianism and 
diets based on soy. She offers private in-office or phone consulta- 
tions as well as group teleconference calls on popular health topics. 

In Spring 2005 Dr. Daniel will launch www.soyfreesolutions.com 
to alert those who are allergic or sensitive to soy to unexpected haz- 
ards in the food supply and to help them find high-quality, healthy 
foods, supplements and other products. 

To reach Dr. Daniel, receive her newsletter and learn about 
upcoming teleconference calls and seminars, visit her website at 
www.wholesoystory.com. 
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KAAYLA T. DANIEL, PhD, CCN is 

THE WHOLE NUTRITIONIST ®. She earned 
her Ph.D. in Nutritional Sciences and Anti- 
Aging Therapies from the Union Institute 
and University in Cincinnati, is board- 
certified as a clinical nutritionist (CCN) 
by the International and American 
Association of Clinical Nutritionists in 
Dallas and a member of the Board of 
Directors of the Weston A. Price Foundation. 
In addition to her private practice as a 
nutritionist, Dr. Daniel is a dynamic 
speaker and seminar leader who shares 
leading-edge information on clinically 
proven methods for attaining optimum 
health and maximum longevity. She and 
her two children live in Santa Fe, New 
Mexico. She is an avid hiker, organist and 
student of yoga. To reach Dr. Daniel, for 
new information and to tell your own soy 
story, visit www.wholesoystory.com. 
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“Anyone in America who is interested in safe, healthy nutrition must 
come to terms with Dr. Kaayla T. Daniel’s The Whole Soy Story. 
This book is a gauntlet thrown at the feet of the soy industry, 
whose reputation often seems based as much on self-promotion 
as science. Well-written, authoritative and accessible to the lay 
person, this is science writing at its best.” 

—Larry Dossey, M.D. 
Author of Healing Beyond the Body, 
Reinventing Medicine and Healing Word's 


“Dr. Daniel’s book contains everything you ever wanted to know 
about soy and much, much more and will make you wonder why 
our nation, our bodies, and our children are not being properly 
protected. Soy is just one more example of risks to the public that 
far outweigh the greedy benefits derived by big business and 
politicians. It is another serious wake up call.” 

—Doris J. Rapp, M.D. 
Author of Our Toxic World, A Wake Up Call—How Chemicals 
Damage Our Bodies, Brains, Behavior and Sex 


“The Whole Soy Story is a devastating and authoritative indictment 
of the safety of soy foods and a ‘must read’ for consumers who 
are under the misconception that soy foods promote health. 
Convincingly argued and extensively supported by the medical 
and scientific literature, it exposes the misleadina propaganda 
used by the soy industry to promote the supposed benefits of this 
inferior food.” 

—Kilmer McCully, M.D. 
Author of The Homocysteine Revolution 
and The Heart Revolution 


“This is a book for anybody with an enquiring mind. It not only 
challenges commercially motivated lies, propaganda and platitudes 
about soy with pertinent facts, but it sweeps you along ona 
voyage of life-altering discovery. It reads like a detective story, 
but is one where you get to be the jury and judge “ 

—Valerie James 
www.soyonlineservice.co.nz 
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